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“TORCHWELD” 


85 ton cast iron single 
hammer frame welded by 


Chicago real 
\ 


Products Co 
Chicago, Illinois % 
with a TORCHWELD' No. 
6 heavy duty welding torch, 
Vi rite for further particulars. 


TORCHWELD 
EQUIPMENT 
COMPANY 


224 N. Carpenter St. Chicago 


High grade welding and cutting 
apparatus, welding rods, fluxes 
and accessories. 
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Oxweld can do it! 


There is no apparent limit to the industrial The services of these men cost you nothing— 
application of Oxweld. they have saved millions for American Industry. 
eld Service Engineers—skillful, practical What Oxweld has done for others, Oxweld can 
; and technically trained—are daily applying ox- do for you. 
$n Mnstretes tect. welding and cutting to production and recla- Write,wire or telephone to the nearest address 


It!"’ sent you on re- mation in plants everywhere. below for immediate attention. 
quest, It tells what 


Oxweld is doing for 


others, OXWELD ACETYLENE COMPANY, Newark, N. J., Chicago, San Francisco 
World’s Largest Maker of Equipment for Oxwelding and Cutting Metals Sales Representatives in the Principal Cities of the World 
ee 


0-500-21 
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IN AN EMERGENCY 


Time Counts Thoroughness Counts 
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PU UTTING ; 
597 BEAUFAIT ST. 52nd & SANTA FE AVE 


DETROIT LOS ANGELES 


























PUROX PUROX PUROX PUROX PUROX PUROX 














: 
“ 


THE WELDING ENGINEER 








Buyers’ Index 


Readers of Ghe Welding Sngineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 
supplies. Ghe advertising section includes the principal manufacturers 


of the United States. 











ACETYLENE (Compressed in Cylinders) 

Air Reduction Sales Co. 

Commercial Acetylene Supply Co. 

Linde Air Products Co. 

Universal Oxygen Co. 

Prest-O-Lite Co. 

CETYLENE (Dissolved) 

Air Reduction Sales Co. 
ACETYLENE GENERATORS 

Air Reduction Sales Co. 

Bastian-Blessing Co. 

Carbic Mfg. Co. 

Davis-Bournonville Co 

Imperial Brass Mfg. Co. 

The Alexander Milburn Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine “o 

United States Welding Co. 

Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 
ALUMINUM FILLER ROD*s 

Air Reduction Sales Co. 

Burdett Oxygen Co. 

Wm. Cramp & Sons 

Electric Arc Cutting & Welding Co. 

Iron City Foundry Co. F 

Kentucky Oxygen-Hydrogen Co. 

Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 

Hauck Mfg. Co. 

Imperial Brass Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Mach. Ce 

Torchweld ulpment Co. 

United States Welding Co 

Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 


ALUMINUM FLUX 
Air Reduction Sales Co. 
Alloy Welding Products Co. 
American Flux Co. 
Burdett Cxygen Co. 
Kentucky Oxygen-Hydrogen Co. 
Cortland Welding Compound Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
Hauck Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Morey Flux & Chemica! Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
Torchweld uipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 
Wilson Welder & Metals Co. 
ALUMINUM SOLDER 
Air Reduction Sales (o. 
Burdett Oxygen Co. 
Hercules Mfg. Co. 
Liberty Welding Co. 
ANNEALING FURNACES 
Aeroil Burner Co. 
Buffalo Dental Mfg. Co. 
General Electric Co. 
Universal Oxygen Co 
APRONS (Asbestos) 
Chicago Bye Shield Co 
F. D & 


. > 0. 
Electric Arc Cutting & Welding Co 
ASBESTOS GLOVES . 
Air Reduction Sales Co. 
Asbestos Products Co. 
Burdett Oxygen Co. 
Chicago Bye Shield Co. 
F. D. Farnum & Co. 
Imperial Brass Mfg. Co. 
Universal Oxygen Co. 
ASBESTOS SHEET PAPER 
Air Reduction Sales Co. 
Asbestos Products Co. 
Burdett Oxygen Co. 
Davis-Bournonville 
F. D. Farnum & Co. 
Imperial Brass Mfg. Co. 
— Acetylene Co. 
uperior Oxy-Acetylene Machins Co 
United States Welding Co. 
Universal Oxygen Co. 
BLOW TORCHES (Acetylene) 
See “Torches” 





Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 

Nine years’ experience. 


Rochester Welding Works 
349 Orchard St., Rochester,N.Y, 
S. W. MILLER, M. E., Proprietor 








Unusual Welding Problems 


are an everyday occurrence in our 
shop. We go anywhere, take the 
big and little jobs. We use Oxy- 
Acetylene and Electric Arc proc- 
esses. 


Boiler Welding and special tanks 
our specialty. Our ten-ton crane 
handles big work with ease. 


Telephone or write for particu- 
lars. 


Chicago Welded Products Co. 


226 N. Carpenter St., Chicago 








BOOKS (Relating te Welding) 
The Welding Engineer 
Electric Arc Cutting & Welding Co. 


BRASS AND BRONZE FLUX 
Air Reduction Sales Co. 


Burdett Co. 

Cort ing Compound Co. 
Hauck Mfg. Co. 
Davis-Bournonville Co. 

Kentucky Oxygen-Hydrogen Co. 
The Imperial Mfg. Co. 
Modern Engineering Co. 

United States Welding Ce. 
Oxweld Acetylene Co. 








Smith's Inventions, Inc. 

superior Oxy-Acetylene Machine Co 

Torchweld uipment Cc 

Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment 
TER WIRE 


BRASS 8 

Air Reduction Sales Co. 

BRreAatt Oxygen Co. 

Universal Oxygen Co. 

Torchweld Equipment Co 
BRAZING OUTFITS 

Bastian-Blessing Co. 

Buffalo Denta! Mfg. Co 

Hauck Mfg. Co. 

Imperial Brass Mfg. Co. 

Smith’s Inventions, Inc. 

Superior Oxv-Acetylene Machine Co 

Torchweld Bquipment Co. 
BRONZE FILLER RODS 

Air Reduction Sales Co. 

Central Steel & Wire Co. 

Wm. Cramp & Sons 

Electric Arc ne & Welding Co 


Hauck Mfg. Co. 
Davis-Bournonville Co. 
Kentucky Oxygen-Hydrogen Co 
The Imperial Brass Mfc. Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machines Ce 
Torchweld uipment Co. 
United States Welding Co 
Universal Oxygen Co 
Victor Oxy-Acetylene Equipment Co 
CABLE (For Leads) 
Electric Arc Cutting & Welding Co 
General Electric Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 
CARBIDE (Calcium) 
Farmers Standard Carbide Co 
Gas Tank Recharging Co. 
Shawinigan Products Corp. 
Tinton Carbide Saler Co 
CARBIDE (Compressed in Cakes) 
Carbic Mfg. Co. 
CARBON (Blocks, Paste, Etc.) 
National Carbon Co. 
U. 8S. Welding Co. 
Electric Arc Cutting & Welding Co 
CARBON REMOVING TORCHE® 
See “Torches” 


CAST TRON FILLER RODS AND FLUX 

Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdv. Co. 
Central Steel & Wire Co. 
Cortland Welding Compound Co 
Wm. Cramp & Sons 
Electric Arc Welding & Cutting Co 
Iron City Foundry Co. 
Davis-Bournonville Co. 
Kentucky Oxygen-Hvydrogen Co 
Hauck Mfg. Co. 
International Oxygen Co. 
Modern Engineering Co. 
The Imperial Brass Mfg. Co 
Oxweld Acetviene Co 

Imperial Brass Mfg. Co. 

Page Steel & Wire Co. 
John A. Roebling’s Sons Co 

Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine “o 
Standard Mfg. Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
United States Welding Co 
Universal Oxygen Co 
Victor Oxy-Acetylene Equipment °° 





PPER FLUX 

Air Reducttfon Sales Co. 

Imperial Brass Mfg. Co. 
CUTTING RODS (Elec. Arc) ; 

Electric Are Cutting & Welding ©o 

Wilson Welder & Metals Co. 


Wm. Wharton. Jr., & Co. 


ELECTRIC ARC WELDING OUTFITS 
Electric Arc Welding & Cutting Co 
General Electric Co. 

Gibb Instrument Co. 

Lincoln Elec. Co. 
Westinghouse Elec. & Mfz Co 
Wilson Welder & Metals Co. 

ELECTRODE HOLDERS 
Electric Arc Welding & Cutting | 
Wilson Welder Metals Co. 
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The LAWRENCE PATENTED PROCESS is the only economical 


and dependable way to repair your scored cylinders. 





Service stations throughout the United States. 


For full particulars to obtain patented rights, apply at the Li- 
censee office at 292 Halsey St., Newark, N. J. 


L. LAWRENCE & COMPANY 











Distributors of DISTRIBUTORS OF REBCO 
De Luxe Light Weight RINGS 
Gray Iron Pistons REBCO was invented to form a unit prac- 
tically homogeneous with the piston, so 
Detroit, Cleveland, Buf- that it is impossible for the ring to recipro- 
falo, Pittsburgh. cate in the piston groove with the up and 


down movement of the piston. 





A set of De Luxe light The oil-pumping piston 
weight pistons will make ring has given way to 
your motor run smooth. REBCO 

It will eliminate all the vibration and give 


Install it for more power and less operat- 
you all the advantages of a'uminum alloy ing cost. 


DISTRIBUTORS OF HISPEED 
RINGS 
HI-SPEED is individually cast, of very 
high grade gray iron of special formula; 
assuring flexibility, with permanent and 
equal tension. 





pistons with none of the disadvantages. 
They also are a wonderful saver of gas- 
cline and oil. 





LAWRENCE SERVICE PLANTS 


Buffalo—846 Main St. Minneapolis—14 No. 9th St. 
Chicago—1522 Michigan Ave. New York City—355 W. 57th St. 
Cleveland—6529 Euclid Ave. Pittsburgh—5102 Baum Blvd. 
Milwaukee—18 Martin St. San Francisco—116 Hyde St. 


Main and Licensees Office at 


292 Halsey Street NEWARK, NEW JERSEY 





























General Electric Co. 
Gibb Instrument Co. 
Transportation Engineering Corp. 


LYTIC OXYGEN AND HYDROGEN 


ELEOTRO) 
GENERATING EQUIPMENT 
Burdett Oxygen Co. 
The Electrolabs Co. 
International Oxygen Co. 
Universal Oxygen Co. 


FILLER RODS (Swedish Iron) 
Air Reduction Sales Co. 
Bierman-Everett Fdy. Co. 
Burdett Oxygen Co. 
Central Steel & Wire Co. 
Wm. Cramp & Sons 
Kentucky Oxygen-Hydrogen Co. 
Electric Arc Cutting & Welding Ce. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
Modern Engineering Co. 
The Imperial Brass Mfg. Co. 
Oxweld i a 
e Steel re Co. 
Solce Oxy-Acetylene Machine Co. 
Transportation Engineering Corp. 
Universai Oxygen Co. ; 
Victor Oxy-Acetylene Equipment Co. 
Weldit Acetylene Co. 
FILLER RODS (Tobin Bronze) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Central Steel & Wire Co. 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co. 
Kentucky Oxygen-Hydrogen Coe. 
International Oxygen Co. 
The Imperia! Brass Mfg. Co. 
Modern Engineering Co. 
Uxweld Acetylene Co. 
Page Steel & Wire Co. 
Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 


FILLER RODS (Vanadium Steel) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Central Steel & Wire Co. 
Universal Oxygen Co. 

Wm, Cramp & Sons 
Davis-Bournonville Co. 

Hauck Mfg. Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co 
Modern Engineering Co. 

Oxweld Acetylene Co. 

Reid-Avery Co. 

Torchweld Equipment Co. 

4uperior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 

FIREPROOF PLASTIC 
National Carbon Co. 

U. S. Welding Co. 

FLUE WELDERS (Electric) 
General Electric Co. 

FLUXES 
Air Reduction Sales Co. 
American Flux Co. 

Cortland Welding Compound Co. 
Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Smith’s Inventions, Inc. 

Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 

FUKNACES (Ann ) 

Buffalo Dental Mfg. Co. 
General Electric Co, 
Hauck Mfg. Co. 
Universal Oxygen Co. 

PREHEATING FURNACES 
Buffalo Dental Mfg. Co. 

Giest Mfg. Co. 

Hauck Mfg. Co. 

Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Superior Oxy-Acetyiene Machine Co 
GAS BURNERS (Preheating) 

Air Reduction Sales Co. 

Superior Oxy-Acetylene Machine Co. 

Universal Oxygen Co. 

GAS FLOW INDICATORS 

Hydrex Engineering Co. 

AUGES 


U. 8S. Gauge Co. . 
GENERATO (Oxygen or Hydrogen 
Burdett Oxygen Co. 
The Biectrolabs Co. 
International Oxygen Co. 
Universal Oxygen Co. 
GLOVES (Welders Asbestos) 
Asbestos Products Co. 
Burdett Oxygen Co. 
Chicago Eye Shield Co. 
Davis-Bournonville Co. 
Electric Arc Cutting & Welding Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 
F. D. Farnum & Co. 
Wilson Welder & Metals Co. 


GLES 
Chicago Eye Shield Co. 
J. E. Histed 
Geo. 8. Johnston Co. 
The Alexander Milburn Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
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Transportation Engineering Corp. 
Victor Oxy-Acetylene Equipment Co. 
Willison Goggles, Inc, 


GRINDING MACHINES 
Transportation Engineering Corp. 
Wodack Electrical Tool Corporation. 
HARDENING FURNACES 
Buffalo Dental Mfg. Co. 
General Electric Co. 
Hauck Mfg. Co. 


HOSE (Oxygen and Acetylene’ 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 
Kentucky Oxygen-Hydrogen Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 


HOSE UNIONS 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
K-G Welding & Cutting Co. 
Hauck Mfg. Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
Universal Oxygen Co. 
HYDROGEN 
Burdett Oxygen Co. 
California Compressed Gas Co. 
Gas Products Association 
Electrolytic Oxy-Hydrogen Laboratories, Inc 
International Oxygen Co. 
Universal Oxygen Co. 
G@YDROGEN PLANTS 
Burdett Oxygen Co. 
Electrolytic Oxy-Hydrogen Laboratories, inc 
International Oxygen Co. 
Universal Oxygen Co. 
KEROSENE PREHEATING TORCHES 
Air Reduction Sales Co, 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
NEEDLE VALVES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
The Bastian-Blessing Co. 
Universal Oxygen Co. 
Buffalo Dental Mfg Co. 
Federal Brass Works. 
General Welding & Eqpt. Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
NITROGEN 
Air Reduction Sales Co. 
Linde Air Products Co. 


OIL BURNERS (Preheating) 
Air Reduction Sales Co. 
Gas Products Assn. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co, 
Oxweld Acetylene Co. 
H. A. Smock 
Superior Oxy-Acetylene Machine Co. 
OXYGEN (Compressed in Cylinders) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
California Compressed Gas Co. 
Gas Products Ass’n. 
International Oxygen Co. 
The Linde Air Products Co 
Swift & Co. 
Universal Oxygen Co. 
OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 


The Electrolabs Co. 

Burdett Oxygen Co. 

Gas Products Assn, 

International Oxygen Co. 

Universal Oxygen Co. 
PREHEATING FURNACES (Artificial or 

Natural Gas and Oil Fuel) 

Imperial Brass Mfg. Co. 
PRESSURE GAUGES 

Air Reduction Sales Co. 

Bastian & Blessing Co. 

Burdett Oxygen Co. 

Davis-Bournonville Co. 

Hauck Mfg. Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 

U. 8S. Gauge Co. 

Torchweld Equipment Co. 

United States Welding Co. 

Universal Oxygen Co. 
REGULATING VALVES (Acetylene) 
Air Reduction Sales Co. 









The Bastian-Blessing Co 
Burdett Oxygen Co. 
-Bournonville Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg 
K-G Welding & Cutting « 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior -Acetyiene Mach! 
Torchweld Equ'pment Co. 
United States Welding Co 
Universal Oxygen Co. 
Universal Regulator Co. 
Victor Oxy-Acetylene Equ 
BEGULATING VALVES 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Burdett Oxygen Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Universal Oxygen Co. 
Weldit Acetylene Co. 
Universal Regulator Co 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machin. cy 
Smith’s Inventions, Inc. ;: 
Torchweld Equipment Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment 


REGULATING VALVES 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Imperial Brass Mfg. Co. 
Smith's Inventions, Inc. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment 
SAND BLAST 
Transportation Engineering Corp 

RESISTANCE WELDING MACHINES 
American Blectric Fusion Cor; 

SCORED CYLINDERS 
L. Lawrence & Co. 

Wilson Welder & Metals Co. 

SEAM WELDERS (Klectric) 
General Electric Co. 

LDERS 


he Co 


nent ¢ 


(Hydrogea) 


(Oxygen) 


Hercules Mfg. Co. 
Liberty Weiding Co. 
TORCHES (Oxy-Acetylene Welding and 
Cutting) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Carbic Mfg. Go. 
Burdett Oxygen Co. 
Davis-Bournonvilie Co. 
International Oxygen Co. 
The Imperial Brass Mfg. “o 
K-G Welding & Cutting Co 
Modern Engineering Co. 
Victor Oxy-Acetylene Eaqpt. Co 
K: atucky Oxygen-Hydrogen Co 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
Prest-O-Lite Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine 
The Thermalene Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
TORCHES (Oxy-Hydregen Welding and 
Cutting) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 


Lo 





Texas Headquarters for Welding 
and Cutting. The Best Equipped 
Plant in the State. 


Southern Welding & Machine Co, 
212-14 College Street 


San Antonio, Texas 





Burdett Oxygen Co. 
Davis-Bournonville Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 
United States Welding Co 
Universal Oxygen Co. 
Victor Oxy-Acetylene Eqpt. Co. 
TANK CONNECTIONS (Uxygen and Ace 
lene Adaptors) 
Air Reduction Sales Co. 
International Oxygen Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
The Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 
Universal Oxygen Cc 
THERMALENE-GAS 
The Thermalene Co. 
THERMIT WELDING 
Metal & Thermit Corp. 
aes oad (Gasoline and Kerosene Prenes 


Air Reduction Sales Co. 
Buffalo Dental Mfg. Co. 
The Imperial Brass Mfg. Co. 








Iding 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 

Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 
314 in. x2 in. (Lump) 
2 inex % in. (Egg) 
1%4in.x ¥% in. (Nut) 
Y% in. x 1/12 in. (Quarter) 


for Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 
the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, IIl. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
3irminghamM.....-seeee+s 1916 Morris Ave. 
Mobile... .ccscccccces 16 S. Commerce 8t. 
Montgomery......++++--; 114 N. Perry St. 

ARIZONA 
Phoenix. ..ccocscevceses 2 S. Central Ave. 

ARKANSAS 
Ft. Smith... ccssececsvcess 123 S. Ninth St. 

CALIFORNIA . 
PreQh®. cccavdveeeerevebececanes 932 H St. 
Log AngeleS...ccccscccecs 639 Gibbon St. 
BacramMeRtS. csvecsercocsecsscccses 217 O St. 
Ban Diego. ..ccceccoss Seventh and J Sts. 
San Franci#od...s0cesssess Balfour Bldg. 

COLORADO 
Denver...... Nineteenth and Wazee Sts. 

CONNECTICUT 
Hartford. ...scccsesenes 412 Trumbull St. 


DISTRICT OF COLUMBIA 
Washington........§ 501 Second St., N. E. 
FLORIDA 


Oo 
Jacksonville. ....cseccvecees 13 Cedar St. 
TAMPA. oc cccsesccareseves 805 Tampa St. 
GEORGIA 
Atlante. . o006eb swe sas 00:6 P. O. Box 1594 


Savannah, Ogeechee Canal, S. of Bay St. 
P. O. Box 78 


ILLINOIS 
Cnicago..... 122 So. Michigan Roulevard 
Danvibtle... + cides ewes ¢acpumex 511 Oak St. 
Decatur. .oecsksseaes% 133 W. William 8t. 
Bast Bt. Cems i cd hos0+00% 700 Broadway 


Phones Bell-Bridge 320, 
Kinloch-St. Clair 320 
Marion..315 8S. Granite St., P. O. Box 747 


Monmouts occvis ces 124 E. Archer Ave. 
Poerit,...+sissenswaed 100-110 Edmund St. 
Phones Main 700-701, Interstate 7000 
Quincy...... 313 Delaware St., Phone 220 
Springfield......... 217 South Fourth St. 
Streator. .s<eése --702 East Elm St. 





UNION CARBIDE 


INDIANA 
Bvansville. ..cccccccccess 1601 Illinois St. 
Fort Wayne.........s+ee:: 2216 Broadway 
Indianapolis...... 110-112 S. Alabama St. 


Phones Bell-Main 2410, 
Independent 27-474 


Terre Haute.......-.0- 921 Wabash Ave. 
OWA 
Davenport. ...cccccccces 118 Harrison St. 
Des Moines.......... Third and Elm Sts. 
Dubuque....... 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
Ottumwa..... 207-9-11 S. Washington St. 
Sioux City..925 Fourth St., P. O. Box 398 
Waterloo. .cccceses 1209 East Fourth St. 
KANSAS 
Pittsburg..... be'sinels eau 109 W. Third St. 
NO eee 154 N. Fifth St. 
Wichita... —— and Sycamore Aves. 
O. Box 951 
‘KENTUCKY 
DUG cccccccecceecpeveceneesbereseseosse 
LOWISVING...cccocececees 126 E. Main St. 
Middlesboro....... 1701 Cumberland Ave. 
LOUISIANA 
New Orleans........... 4124 Toulouse St. 
Portlan@..ccccccesecsscs 11 Bxchange St. 
MARYLAN 
Baltimore... sceocsanne 19 E. Lombard St. 


Cumberland....53 Third Nat’l Bk. Bidg. 
Salisbury...Mill St., Opp. Fulton Station 


MASSACHUSETTS 
GortinaMelad ...ccccctvssessees Napier St. 
Worcester. .ccceccecsesccses 15 Federal St. 

MICHIGAN 
oS ae Federal and Junction Aves. 
Grand Rapids..500 Shawmut Ave., N. W. 
OT First Nat'l Bank Bldg. 
Tron Mountain...... 513 Stephenson Ave. 
PO. c co cueceeen 172 South Water St. 
Muskegon.......... 303 W. Western Ave. 
Saginaw..... 1830-1840 N. ee Ave. 
Gault Ste. Marie... ccesercsecs TYETTTT TTT 
MINNESOTA 
Minmeapolie. ... ses 6se6 334 N, First St. 


Phones Nicollet 7121, 
Tri City-Automatic 38634 


0, eer 413 Chestnut St. 
MISSISSIPPI 
cs ee ee 1312 Washington St. 
MISSOURI 
memes CRF. sceccawan 1422 St. Louis Ave. 
ee err 920 Sixth St., Sta, ‘‘A.” 
a See (See East St. Louis, Il.) 
NEBRASKA 
ere ie. 1007-9-11 Jones St. 
Union Sta. P. O, 
NEW JERSEY 
Ce ss avivemane West and Clinton Sts. 
ee 251-55 Ridgewood Ave. 
NEW YORK 
BREE. « yaicvesdidbulbesse 108 Third Ave. 
TRG ROGNOOR« 0 0.04 Cp anseeeses 21 Jarvis St. 


Phones Long Distance 467, 
York State 210, Bell 2450 


SR. 5 04s eee sdeeeed 1336 Genesee St. 
Geneva...... Exchange St. & R. R. Place 
Hurleyville Wrerirre. te ere ee 
SE. «0.000 0260 wae New York Ave. 
Kingston..... O'Neil gt. Near Broadway 
PEO WONG 100vschesoeuethelbhessers 
PN 0 5 ck wc 0844 4000 de Smith St. 
and N. Y., N. H. & H. R. R. Tracks 
I eres eee 135 Hotel St. 
OOO 0 6o0ccveevcéest 438 Court St. 


ecoumena 49:5 niieeline bataall 2-23 Main St. 
ORTH GAROLINA 
Se Peer 205 W. First St. 
WUrmlMStem ...ccccicscapes 13 N.-Front St. 
TREOOMEE 00 occ vcaseeesndn nas P. O. Box 149 
NORTH DAKOTA 
POSES. cccccecs Fifth Sct. and Second Ave. 
OHIO 
CRBOON < 0s 600% 618 Mulberry Road, S. E 
Cincinnati..67 Plum S8t., Phone Main 682 
Cleveland........ 601 The Citizens’ Bldg. 
SID 6.6.6.0 658 60 duebad 310 Dublin Ave. 
PEs 6:0.bs 0005 a 0d-e0 812-828 E. First St. 
ETT ee 338 East High St. 
Mansfield...40 West Third St., Phone 69 
Steubenville...... 324-343 N. Seventh St. 
POPES Sb huvsst2ren90ensnan 414 S. Erie 8t. 
Youngstown..... Jones and Brittain Sts. 
SOIVANNSS 0600 2545540 Main and 2nd Sts. 
OKLAHOMA 
ORIGMOMA. 00s vcncccce 4 West Park Place 
TEs ceczevenessaees 1-11 N. Boulder St. 
OREGON 
PePURa., 0 6cccvcusees 15th and Hoyt Sts. 
PENNSYLVANIA 
Se ee ee o 359 Beaver St. 


DuBois....Weber Ave. and Franklin St. 
East Greensburg. -Clark and George Sts. 
Bsa san one devedseess 1426 Chestnut St. 
py. See eee 25 S. Tenth St. 
Johnstown, Messenger St. and B. & O. R.R. 
ee OP ee eocece 
ivaha 1202 Chamber of Commerce Bldg. 


Pottsville....Railroad and Sanderson St. 
DePGRtOMs sooo ces Penn Ave. and Vine St. 
Shamokin......... Fifth and Walnut Sts. 
Williamsport....... Canal and Court Sts. 


SOUTH CAROLINA 
Charleston..3 N. Liberty St., Phone 2716 


TENNESSEE 

ate 0060 046$960 6606000000006 

627 Volunteer —" Insurance Bldg. 
Knoxville.........- 26 West Depot Ave. 
er es” 671 South Main St. 
Nashville........ 105-107-109 Broadway 

TEXAS 

CS eae re Wood and Market Sts. 


El Paso..First and Kansas Sts., Phone 50 
i er re Be 
.Baker and Cedar Sts., P . & Box i214 
Ri SAMMI 6 os sn 001cee0s 115 Medina St. 
Waco. .Thirteenth « Mary Sts., Phone 23 
UTAH 


Salt Lake City..108 W. Second South St. 


VIRGINIA 
LyQohDur...ceccvces 1324 Commerce St. 
Noerolk... <<. cocepecescese 513 Front St. 
eee 8th and Cary Sts. 

WEST VIRGINIA 
eae 195  iepibieiie st. 
Charleston..Broad St. and K. & M, R. R. 
| Pee Railroad Ave. and First St. 
PEED. and avcensvegatitacwerh « ae 
Huntington...Seventh Ave. & Eighth 8t. 
Morgantown. rere 178 Clay St., Phone 20 
Wheeling........ 43rd and McCulloch St. 

WASHINGTON 
og ee eee 1103 First Ave. 
Spokane..162 So. Post St., Phone Riv-96 

WISCONSIN 
Tit TCOENO. 6 <0. « 0:60%0 Front and King Sts. 
OO eae 513-19 Williamson St. 
Milwaukee.......sccees 120 Jefferson St. 


IS EASILY OBTAINABLE EVERYWHERE 


a | 

















Sles Offices: 


PITTSBUR_H CHICAGO 
and NORFOLK 


PHILADELPHIA 


@auck Mfg. Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 
Oxweid Acetylene Co. 

The Prest-O-Lite Co. 

superior Ree ag oS ny Machine Co. 
United States Welding Co. 
Westinghouse Seoctsis & Mfg. Co. 
Burdett Oxygen Co. 
PDavie-Bournonville Co. 
International Oxygen Co. 
Kentucky Oxygen-Hydrogen Co. 
Modern Engineering Co. 
Prest-O-Lite Co. 

Smith's inventions, Inc. 

H. A. Smock 

Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co 

The Alexander Milburn Co. 

The Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 

Oxweld Acetylene Co. 


TRUCKS (Cylinder Carriers) 


Air Reduction Sales Co. 
Davis-Burnonville Co. 

The Imperial Brass Mfg Co. 
The Alexander Milburn Co. 
Modern Engineering Co. 
buperior Oxy-Acetylene Machine Co. 
Torchweld uipment 

United States Welding Co. 
Universal! Oxygen Co. 

The Bastian-Blessing Co. 

Air Reduction Sales Co. 


COMPLETE UNITS 
INSTALLATIONS 
GENERATORS 
and SUPPLIES 


K-G WELDING anv CUTTING CO., Inc. 
Home Office and Factory: 556 W. 34th St.,New York City 


SPRINGFIELD, MASS. 








101-113 Eleventh St. 
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Hauck Manufacturing Co. 


126-134 Tenth St. 
BROOKLYN. N. Y. 


20 YEARS OIL BURNER EXPERIENCE 


(Kerosene ) 


PREHEATE 


ep OG 


LEO am 






Will reduce your Weld- 
ing Costs to the very 
Lowest Minimum, as 
well as Producing 4 
Perfect Weld. A Sav- 
ing of from 30 to 60 per 
cent in Oxy-Acetylene 
Alone makes the Pur- 
chase of a Hauck Pre- 
heater a Highly Profit- 
able Investment. 








Burdett Oxygen Co. 

VALVES (For Oxygen Cylinders) 
Air Reduction Sales Co. 
International Oxygen Co. 

Safety Car Heating & Lighting Co. 
Universal Oxygen Co. 

WELDING APPARATUS (Electric) 
Electric Arc Welding & Cutting Co. 
General Electric Co. 

Gibb Instrument Co. 

Lincoln Elec. Co. 

U. S. Light & Heat Corporation 
Westinghouse Elec. Mfz. Co. 
Wilson Welder & Metals Co. 

WELDERS’ GLOVES 

Air Reduction Sales Co. 

Asbestos Froducts Co. 

Chicago Eye Shield Co. 

Electric Arc Cutting & Welding Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co 
Transportation Engineering Corp. 

Universal Oxygen Co 

Wilson Welder & Metals Co. 

WELDERS’ GUUUIL KD 
Air Reduction Sales Co 
Burdett Oxygen Co. 

The Imperial Brass Mfg. Co. 
Chicago Eye Shield Co. 

J. E. Histed 

International Oxygen Co. 

Geo. 8S. Johnston Co. 

Modern Engineering Co. 
Transportation Bngineering Corp. 


Universal Oxygen Co. 
WELDERS MASKS 
Chicago Eye Shield Co. 
Electric Arc Welding and Cutting Co 
General Electric Co. 
Geo. 8. Johnston Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 
WELDING RODS AND WIKE 
Air Reduction Sales Co. 
Electric Arc Cutting & Welding Co 
Atlas Foundry Co. 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Iron City Foundry Co. 
Kentucky Oxygen-Hydrogen Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Page Steel & Wire Co. 
Reid-Avery Co. 
John A. Roebling’s Sons Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
Universal Oxygen Co. 
Wilson Welder & Metals Co. 
WIRE AND CABLE (Asbestos Insulated) 
wry 3 Steel & Wire Co. 


Fuse Works, General Electric Co 


Wilson Welder & Metals Co. 


ALPHABETICAL INDEX TO ADVERTISERS 


A 
Air Reduction Sales Co............0eeeee 59 
OE PO Gv ae daccecgbcasdicecsdcocese 58 
American Electric Fusion Corp............ 41 
Asbestos Products Co.........ccseccescecs 47 
Be EE a hens Och eee eer ec css woadee 58 
B 
Bastian-Blessing Co., The............... 30-31 
Bierman-Everett Fdy. Co...........6.065. 9 


The Buckeye Welding = Sve: Bi cvsesdace 58 


TEND TCE TB GOs cc ect ctcccvviccce 55 
Cc 

Gaehte BER. Goce cccocscccccccsecesocecce oo & 

California Compressed Gas Co. ns ba deen he 3 

Cn GD Oe I Bd coco ccccceccvece 67 

CRICRGO MyO GRield Cor. .ieccccccccccccccc 67 

Chicago Welded Products Co.............. 4 

Commercial Acetylene Supply Co......... 49 

Cortland Welding Compound Co........... 10 

Wes DE GP SIS Wao Secs cbavessocseccs 15 

Dawis-Bourmomville CO. .2cccccsccccccccces 47 
E 

. B.... > Se SSA . a 

Blectric Arc Welding & Cutting Co........ 58 

WvSatay BAlSS GO.0ccvecvccccccccccvccccce 54 
¥F 

Farmers Standard Carbide Co............ 57 
G 

Gomera Mlectrie Care ccccccvcccccccccccccs 33 


Se het os 64-0006 consncdneed 13 
Gas Tank Recharging Co................. 11 
ee SE Gc dc ccccsccece cesbeese 21 
H 
Hauck Manufacturing Co............ese+6. g 
Se EE Gs peccccsbbccvecescbocese 
i ee ha dts see daeebeceb ese as 17 
Hydrex Engineering “o...............0-06 56 
Emportal Wrage Ble. Co... ...cccccccccecce 58 
International Oxygen Co.................. 11 
BOE ee I TS oink cc cccccesucouns 58 
J 
Geo. S. Johnston net eqadeecba seve wok 47 
Kentucky Oxygen-Hydrogen Co............ 
K-G Welding & Cutting Co................ 8 
L 
ER 54, 56 
= = "amen. 22 
6 nn ss acca cen 6wakee 14 
it ao eat « oe au gine wana 5 
M 
AlemamGer WEPGFR Co.... 2... ccccccccce 18-19 
Morey Flux & Chemical Co............... - 58 
Modern Engineering Co.................... 10 
TG SID On wo v'o-0c ba ncee vsmanah 2 
WD BUGE BD WO Gee cece ce cccccviccicces 35 


The Prest-O-Lite Co., 


Mate AVNID CR crc cnicisece ccécice 
Rochester Welding Wks........ - 
John A. Roebling’s 5 aes re 30% 


Safety pa Heating & Li hting Co 
M, & Mt en csiae:s..... 
Suess "On. Acetylene Machine Co 
Southern Welding Machine Co..... , 
Swift & Co.... 
Shawin 
Smith’s 


n Products Corporation... 
mvéntions, Inc............ 


ee 


aug 
United States Weiding Co.. . 
Universal Oxygen Co............ 


4 
Victer Oxy-Acetylene Eqpt. Co.. 


w 
_~ Co.. 
Inc.... 


Westinghouse Elec. 
Wm. Wharton, ZJr., 


& 
Wilson Welder & Metals. Co ime 6 Back 
Wodack Biectric Tool Corporation..... 
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SOLFRUNT 
(Patented) 








Welding Rods 


CAST IRON 
MALLEABLE IRON 
NORWAY IRON 
NICKEL STEEL 
VANADIUM STEEL 

CAST ALUMINUM 
MANGANESE BRONZE 
TOBIN BRONZE 








ALL MATERIALS 





Foundry Co. 






















FLUXES FOR WELDING 


QUALITY GUARANTEED 
Bierman-Everett 


133-153 So. 20th St. _Irvington, N. J. 











Trade Mark 


DEVELOPED TO MEET THE RE- 
QUIREMENTS OF THE INDUSTRY— 
U. S. oxy-acetylene gauges have con- 
clusively proven they are superior in every 
way. 

THE DESIGNS ARE PATENTED and 
embody exclusive features. 


INVARIABLY THEY ARE USED ON 
THE BEST EQUIPMENT—in every line. 


U. S. GAUGE CO. 
37 Liberty St., New York, U.S. A. 


Chicago Detroit Boston Philadelphia 
New Orleans San Francisco Birmingham Montreal 





Distributing Agents Thruout the World 
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GAS and OXYGEN 


WELD---A~-CasT 
FLUXES 


*“Weld-a-cast” is a scientific combination of 
chemicals, that causes the metal to melt rap- 
idly shortening the operation, thus economiz- 
ing in time, gas and oxygen. 
















““Weld-a-cast’’ adheres readily to the hot 
welding rod which picks up just enough and 
none is wasted; it does not blow away but 
melts at once; it eliminates blow holes and 
leaves the metal soft. 


Write for Free Samples 


CORTLAND WELDING Compounp Co. 
Cortianp, N. Y. 


LESS So 











We Can Save You Money On 



















Se <= MULTI-SEAT REGULATORS 
<AtCo> have four seats instead of one, 
; coomoeY 


but cost no more. 








Write for prices and start to reduce your costs 
— NOW. 








Modern Engineering Company 


23rd and Walnut Streets . - St. Louis, 'U. S. A 












Blue Label 


“RACO” MILD STEEL WELDING WIRES 
ELECTRIC 





Yellow Label 


A “ACO” MILD STEEL 











ar 


To 
o- REID-AVERY COMPANY 


1434-36-38 Brandywine St. 
PHILADELPHIA, PA 



































Electrodes and 


“RACO” COVERED 



























































Red Label 





roads and industrial plants. 


The mild steel used in the manufacture of “Raco” Elec- 
tric Welding Wire is made by the open hearth process, 
the wire is made by the Reid-Avery Co., which should 
not be confused with jobbers. 





We are in position to furnish the following sizes out of 
stock db”, %”, de”, we” and 4%” diameter. 


“Raco” Electric Welding Wire is sold subject to rejection 
from any cause. 


Furnished in coils or straightened and cut any length. 
Samples cheerfully submitted for testing. 











; wit ACETYLENE 
Coes =-——) 


° ° PHILADELPHIA, PA 
“Reco” Welding Wire , ge 
Mild o—_ Electrodes t ie Covered nee 
or 
Electric Welding is the adopted standard with the largest shipbuilders, rail- A.C. &D.C. Welding 


Green Label 








rrr eo 


" “RACO"MANGANESE 
COMPOSITE ELECTRODES 


———) 





To 














a | 





REID-AVERY CO. 























From  REID-AVERY COMPANY 


1434-38 Brandywine St. 


1434-3638 Brandywine St. Philadelphia, Pa. 
PHILADELPHIA, 


















Raco” 
Oxy-Acetylene Welding 





From REID-AVERY COMPANY 
1434-36-38 BRANDYWINE ST 
PHILADELPHIA. PA 





Soft Iron Reds for 





“Raco” Manganese 
Composite Electrodes 
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THE PUREST OXYGEN Aves time” 
GAS CONSUMERS MUST CONSIDER 


EFFICIENCY 
EC 


Pure Oxygen and 


0. C. System are VITAL FACTORS in such conside- 
rations. Over a score of /. O. C. System Commercial 
Plants are ready to supply your requirements from the 


following points: 


Atlanta, Ga. 

Boston 

Buffalo 

Chicago 

Cleveland 

College Point, N. Y. 
Dayton, Ohio 
Davenport, Ia. 


International Oxygen Co. 
Newark, New Jersey 


London 


ONOMY in the application 
QUALITY in the finished work 








in cutting and welding operations 











Install Your Own Oxygen Supply 


An ELECTROLABS SYSTEM of LEVIN CELLS 
will produce in this plant Oxygen that is 99.8% pure, 
at a fraction of the cost of “bottled” gas. LEVIN 
CELLS are compact, simple, economical and abso- 
lutely safe. Repeat orders testify that they make good 
in service. 


Pure Hydrogen as produced by the /. 






Indianapolis, Ind. Pittsburgh 









Louisville, Ky. Portland, Ore. i : 
—— Noy. tg pe Cay Let us submit a proposal based on your requirements. 
ee nT rt hag THE E 
sy eS oledo, io 
New York Cit Washington LECTROLABS COMPANY 
Omeha, puebe. Youngstown, Ohio 2635 PENN AVE., PITTSBURGH, PA. 
eoria, Ill. “ 






Branch Offices: 

30 Church Street Merchants Exchange 
New York City Bidg., San Francisco, Cal. 
Morris Building 226 Higgins Bldg. 

Philadelphia, Pa. Los Angeles, Cal. 


Under the Technical Supervision of the 
Electrolytic Oxy-Hydrogen Laboratories, Inc. 








New York Paris 



































SUN-LITE CARBIDE 


For Acetylene Compress- IN 100 lb. DRUMS 
ing Plants, Oxy-Acetylene In All Commercial Sizes: 


Welding Plants, House Tuy at 304" x2" 
Lighting Generators, 


b 
Contractors’ Torches, L VU" x 1/12" 
Etc. | MINERS’ LAMP 
Write for location of nearest sales agency, from which shipments will be made direct to con- 


sumer. Address all correspondence to the Home Office. 












PACKED IN BROWN DRUMS 











x 2” xy” 


1%” x 3" 

















GAS TANK RECHARGING COMPANY, Milwaukee, Wisconsin 
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Stinghouse 


ARC WELDING EQUIPMENT 


A 55-Inch Weld 
1 Hourand 50 Minutes 


The main casting of this large compressor was fractured 
in five places when the connecting rod became disconnected. 











Single and multiple op- The weld—a difficult one—required accurate work and 
erator — stationary and close current regulation. A Westinghouse 1{75-ampere 
portable types. In all welding set was used, and the entire job—a total weld of 


sizes from 175 to 1,000 55 inches—was completed in one hour and 50 minutes, 
amp. Write our nearest and with a power consumption of but 12 kw. hours. 

ees wuts The Westinghouse Welder more than paid for itself on 
District Office for par- this job as the cost of a new casting plus shutdown loss 
ticulars. would have exceeded the cost of the welding equipment. 

Again, Westinghouse arc welding equipment was the 
cheapest and quickest way, and it demonstrated its reliability 
on difficult jobs. Our Bulletin 7149 describes this equip- 
ment in detail. Send for your copy. 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 
Offices in All Large Cities 


WESTINGHOUS 
ELECTRIC s 
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Introducing Oxy and Hy, welders and cutters. 


They claim that the most important thing for a man 
in their profession to have is “brains.” 


The real brainy welder and cut- 
ter finds out “how” and then 
investigates “why.” Among 
other things he knows that the 
oxygen in the cylinders he is 
using should test 999 pure or 
better and when he is cutting he 
prefers hydrogen. 


GAS PRODUCTS ASSOCIATION 


801 Marquette Bldg., CHICAGO, ILL. 
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Welder “A” Lincoln Welder Lincoln Welder 


Rating Rating Rating 
200 Amperes 150 Amperes 200 Amperes 
(% hour inter- (continuous (continuous 
mittent) welding duty) welding duty) 
9% pieces per 12 pieces per 17% — per 
hour hour our 
N ARC WELDER is nothing but a means peres) and the larger Lincoln machine (rated 
A of supplying heat to melt metal. In the 200 amperes). 
hands of a good operator the efficiency The Lincoln Arc Welder will do at least 20 


of an electric welder can be measured by the 
amount of metal it will melt and deposit in place 
in a given time. 


more welding work per day under actual com 
mercial welding conditions than any other ele: 
tric welding equipment made. 


This photograph shows the amount of \4-inch This is a well considered statement based on 
electrode used in actual welding work by a results of many competitive tests, and The Lin 
competing make of welder (rated at 200 am- coln Electric Co. are prepared to prove the 
peres) compared with the amount used by the claim at any time or place where welding is 
Lincoln Arc Welder (rated at only 150 am- being done by commercial operators. 


“Link Up with Lincoln” 


This Standard Lin- 


cer vyers ander = ALE LINCOLN ELECTRIC CO. 


water without dam- 


age. General Offices and Factory, Cleveland, O. 


New York City Minneapolis Hartford Philadelphia 
uffalo Cincinnati Columbus Boston 
Syracuse Chicago Pittsburgh Charlotte, N. C. 


Baltimore Detroit 









The Lincoln Electric Co., of Canada, Ltd., Toronto-Montreal 


Agencies in other Principal Cities 
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ELDING RODS 


Parsons’ Manganese Bronze Rolled Welding Rods 


the Strongest Bronze Made 
















for high-fire Brazing and Oxy-Acetylene A strong weld of fine close grain and exceed- 
Welding of Malleable Iron or Bronze and ingly tough texture is always the result where 
Brass castings assure a faultless, flawless job. Cramp’s Welding Rods are usesd. 

This is another example of the “Cramp” stand- We can also furnish Welding Rods of Cramp’s 
ard of quality. This scientifically perfected Cast Iron, Cramp’s Copper Covered Iron, 
metal is the result of long years of experience. Cramp’s Vanadium Steel, Cramp’s Drawn 
Its fine physical properties make it especially Aluminum, Cramp’s Cast Aluminum, Cramp’s 
suitable for welding purposes. American Iron and Soft Brass Brazing Wire. 
















We furnish and will be glad to estimate 
on all kinds of brass and bronze castings. 


















=! 








pene who have enjoyed 
long’ association with 


CANADIAN CARBIDE 
pros vag — high 
standart performance 

We are confident that if 
not already among they 
users of <—»~~__> 


CANADIAN CARBIDE 


the day will come when you 
posi kncer the meaning’ 


of More Gas per Found 























110 WILLIAM STREET NEW YORK 


SH [SHAWINIGAN Oo CORPORATION 549 McCORMICK BLOG CHICAGO 


SHA GAN 

















= 


































- 2a ESR ER EREEREE EERE EERE SE SE SE SE SE |S 








2 
The Welding Engineer Publishing Co. 
608 S. Dearborn St., Chicago, Ill. 


Gentlemen: 

Please send me a copy of The Welding Encyclopedia, for which find en- 
I understand that | may keep it for five days for examina- 
tion and if it is not satisfactory | may return it and you will refund the pur- 
chase price. 


closed five dollars. 


RENEE SEES Ue se rn te 
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The Welding Encyclopedia—A Fountain 


of Welding Knowledge—Put it 
in Your Library 





The Last Word in Welding—Yours for $5.00 


The Welding Encyclopedia is America’s most complete and authoritative refer- 


ence and instruction book on welding. It gives you a vast fund of expert know!l- 


A university Welding Instructor writes, ‘| 
have one of these books and would not part 
with it for twice what I paid for it.”” The Weld- 
ing Encyclopedia has been adopted as a text 
book by several state universities and promi- 
nent scientific institutions. The great variety of 
welding information it contains makes it inval- 
uable to those. who wish to be thoroughly 
posted on the subject. 








edge on all forms of welding, conveniently arranged, fully illustrated by draw- 


ing and photographs and written in language you can understand. 


It has 


the approval of the leading manufacturers in the trade. It is a book you should 
have in your shop library. Have you ordered your copy? 


CONTENTS 


1. Illustrated encyclopedia covering all words, 
terms, and trade names used in welding. 

2. Oxy-Acetylene Welding.—Aluminum, _ steel, 
Cast Iron, pper, Brass, Bronze. (Full instructions 
for welding each of these metals.) 

3. Electric Arc Welding.—Two illustrated chap- 
ters on this process, 

4. Electric Resistance Welding.—Includes Butt 
Welding, Line Welding, Percussion Welding and Spot 
Welding. 

5. Thermit Welding.—The most complete treatise 
on this process ever published. 

6. Use and Misuse of Oxy-Acetylene Equipment. 
—Tells how to get the best results from apparatus 
and how to avoid costly accidents. 





7. Boiler Welding.—An important subject for the 
welder to study. 


8. Heat Treatment of Steels. 


9. Rules and Regulations.—What can be welded, 
and what cannot be welded. Rules also govern the 
installation and operation of equipment. 


10. Charts and Tables.—A fund of welding in- 
formation at a glance. Includes color chart show- 
ing colors at various temperatures. 


11. Condensed Catalogs.—Up to date information 
about the leading makes of welding apparatus and 
supplies. The Buyers’ Index is a convenient and re- 
liable guide to the man who purchases or recom- 
mends welding apparatus. 





SASBARBABBRBRERRERREREREREERE EEE EE EEE ESE EEE SEES SEE ESE EE’ 


326 Pages 

375 Illustrations 
Bound in Cloth 
Price, $5.00 
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Send the Coupon Today 


Order with this coupon, enclosing 
check or money order for five 
dollars. If, after keeping the book 
five days for examination, you are 
not satisfied with it, you may re 
turn it at our expense and the 
purchase price will be prompt!y 


refunded. 
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With the OXY-ACETYLENE FLAME By M. Keith Dunham 
167 Pages Price $1.50 Fully Illustrated 


This is the only complete book on the “Why” and “How” of Welding 


in a simple manner apparatus to be used, its care, and how to con- 
Explains ‘7 shop equipment. Proceeds then to the actual welding of all 
Hr obile parts, in ® manner by everyone. 
Gives principles never to be forgotten. Aluminum, cast iron, steel, copper, 
bronze and malleable iron are fully treated, as well as a clear explana- 
bas*¢ the proper manner to burn the carbon out of the 
"Automobile and Service Stations, 


Shops, as we 
ost value, nee the perplexing problems arising when metal is heated 
foe uns point are fully explained and the proper methods to overcome them 


on CONTENTS 
CHAPTER 1.—APPABATUS or Boss Welaiang—Preheating the Case 
KNOWLEDGB. —Gas Preheating Flame—One Side or 
Oxygen Supply—Care of Oxygen Both—Collapse of Weld—Broken Bear- 
Cylinder—Acetylene Generation—Care ings—Direction of Welding—Shrinkage 
Pe Generator—Regulators—Care of Cracks— Missing Parte—Finishing— 
Regulator — Creeping ators — Die Moulded Castings—Body—Other 

Gauges—Care of Gaugee—Welding Parts 


of _ Welding _ Torch— CHAPTER V.—STEEL. 
orf Heat —Hose and Goggles. p Walding Knowledge— What 
I1.—SHOP UIPMENT ame Does to Steel—The e 
CHAPTER NITIAL OF OCEDURE. Rod—Simple Welding—Position 
! Welding Ta- lame—Reinforcing the Weld—Frame 


Preheating T vet A Chassis 
Loca of Welding Outft— Welding—Leng the 
a a ny Welding Outfit—Adjust- Fa) Housings—Worn Parte—Gear 
ment of Flame—Principle of Weld- elding— Case Hardening — Light 





Weld Know Metal ‘Welding—Gasoline Tank— 
ing Generis and, Flux of Welding Adjacent | to | Rivets—Shaft 
YY on 
Tip—Expansion end CHA VI.—MALLEABLE IRON 
CHAPTER III.—CAST IRON. COPPER, BRASS, BRONZE. 
Simple Welding—How to we the How to Detect Malleable lIron— 
Flame—Hard Cast Iron—Pin Holes Brazing Malleable Iron—Rear Hous- 


and Blow Holee—Lug on Sr ing—Reinforcing the Braze—Brazing 
Tube to Housing—Building Up Worn 


Water 

pression ae and pper—Brass and Bronze— 
Testing —-Soored linders—? ylinder Silver Soldering. 
Parts—F ly Wheels—Pistonr —Crank VII.—CARBON BUBN- 


1 
Cases — Babbitted Bearingy — Valve ING AND OTHER USES OF OXY- 
Guides—Preserving Threads -Concia- ETYLENE. 


CHAPTER IV.—ALU}; .NUM. 
Use of—Welding Know/ a eeeme-Case Hardening— Heating 
- ses. 
ding BRod—Prep- CHAPTER VIII.—HOW TO FIGURE 
tration of the Weld—Inlet Manifold— COST OF WELD 


ING. 
Arm of Crank Case—Welding the Arm Oxygen Consumption—Dissoived 
Without Taking Out the Motor—Break Acetylene Consumption—Torch Con- 


io Body Cold 
—Wrong Method of Setting Up—Lug Consumption—Cost Card—Conclusion. 
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FOR WELDERS 


is attached to the welder’s cap by means of two little spring 
clips that clamp to the visor of the cap and hangs clear of the 
face, thus avoiding the possibility of the face or nose being blis- 
tered by the hot metal touching the skin. The lenses are 2 inches 
in diameter, which gives ample eye protection and prevents the 
welder looking past the lens when welding overhead. Good ven- 
tilation is assured by the Goggle not being enclosed and admit- 
Ung plenty of light, thus keeping the eyesight normal at all 
times—that is, not dilated as in enclosed Goggles. No moisture 
from perspiration can gather on lenses, thus keeping vision 
clear, adding materially to the welder’s efficiency. When in- 
Specting work, the Goggle may be swung to a raised position 
and back quickly, without loss of time at welding, or removing 
gloves, or laying down torch or welding rod— 
& great advantage over those using the elastic 
head-band or ear-bows, When Goggles are 
hot in use they are swung to a raised position 
and held in place by spring, and may worn 
on cap visor at all times without inconven- 
lence. They are always ready and stay nicely 
In plaee, whether welding down or overhead. 
Patent Allowed—April 3, 1919. 
The Goggles are supplied with the ‘Willson 
Industro Lenses” in any degree of density 


desired Practical welders can’t speak too 
highly of the 


HISTED NOVELTY GOGGLE 


Sent te tty nderens in the United States for 
. r . 
Eo er"Beace, 
J.E. HISTED 
2609 Marshall Ave 
Newport News, Virginia 
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Swift's 
Pure Oxygen 


“A Reputation 
[mposes an Obligation” 


Swift Oxygen must pass 
the most rigid tests 
—must never vary 
fromits highquality 
standard. 
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Swift Oxygen is produc- 
ed in the largest 
electrolytic plant 
in the U. S. A—in 
ample quantities to 
render unequalled 
service to our 
customers. 
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The use of Swift Oxygen in 
your plant will aid you in 
raising the standard ofthe 
work of your operators. 


The Name is Your Guarantee 
Swift & Company, 


Oxygen Department 
Union Stock Yards Chicago, IIL. 


MAMMA AA-s-s-sGs\OGgOAfsASAsFskik_ilsF§-FfFfFf OASIS STITT 
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MILBURN : 
APPARATUS | 


Send for Catalog No. 35 


The Alexander Milburn Company 
‘ 1420-1428 W. Baltimore St., Baltimore, Maryland 
x New York 
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From the smallest Jeweler's Torch to the largest Gas Generating Plan! 


ALEXANDER MILBURN CO. 


MILBURN APPARATUS 


Milburn Torches 


By the perfected design of 
the gas passages in the tip and 
mixing chamber, danger of 
back-fire and flash-back is elim- 
inated. Push the tip of the Mil- 
burn Welding Torch into the 
molten metal. It will not flash 
back, but welds on just the 
same. 

The patented flat seat is 
backed by a solid metal tip 
eliminating all chance of warp- 
ing. It gives a gas-tight union, 
and eliminates the chance of a 
wedged tip. 

All Milburn Torches are con- 
structed of the best material, 
with careful workmanship. The 
triangular arrangement of 
tubes in the cutting torch gives 
unusually high transverse 
strength. 

Send for our complete cata- 
logue showing a torch or tip for 
every purpose. 


Th 


1th 


Milburn Generators 


The Milburn Acetylene Gen- 
erator is a positive pressure 
generator delivering gas at a 
uniform pressure not exceeding 
fifteen pounds per square inch. 
Highest gas efficiency is ob- 
tained through the use of large 
lump carbide, which yields up- 
ward of 15% more gas than 
granulated carbide. The grav- 
ity action motor is controlled 
through an accurate governor 
and assures a very even car- 
bide feed and great uniformity 
of pressure. 


Positive blow-off valves and 
a safety back pressure chamber 
are provided. Safety devices 
and interference rods guard 
against mishandling at every 
point. 

Milburn Acetylene Generators are 
built all sizes from the 60-lb. port- 


able generator to specially designed 
large industrial plants. 


1420-1428 WEST 
BALTIMORE STREET 


Milburn Lights 


The Milburn portable acety 
lene light differs from all other 
lights particularly in the scien 
tific generation principle em 
ployed. 


The holder (for ordinary 
commercial carbide) consists of 
a series of conical pockets 
which are quickly filled and 
cannot be overcharged. In 
cleaning it is merely necessary 
to invert the container and 
dump the slacked carbide. It 
is not necessary to change th« 
water in the tank, merely dum; 
the carbide and recharge. 


There is nothing to break 
nothing to get out of order 
The generator can be filled 
with minimum effort, the scie: 
tific reflector can be focused 
the work and the burner ca! 
be cleaned while in actio: 
Made in all sizes. 


BALTIMORE, \\ ID. 
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THIS SPACE WAS RESERVED 


for notice of certain legal proceedings in which 
our Company and the Trade are deeply inter- 


ested. We have been notified, however, that 


- “No advertisements or reading notices will be 


published in the ‘Welding Engineer,’ or the 
‘Welding Encyclopedia,’ which relate to legal 
proceedings of any kind.” We are therefore 
unable to carry out such intention, but take this 
means of notifying the Trade that we will be 
glad, upon application, to furnish full particu- 


lars. 


THE ALEXANDER MILBURN COMPANY 


Manufacturers of Oxy-Acetylene Welding and Cutting Apparatus, 


Carbide Lights, Generators and Accessories 


1420-1428 WEST BALTIMORE STREET 
BALTIMORE, MARYLAND 
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NO SOLDERED 
JOINTS Can You 


NO Afford to 


FLASH BACK 

















ONE PIECE 
COPPER TIP 


PATENTED 
MIXING 
DEVICE 

















Ignore Their 








Economy? 
















“You Have 
Tried the Rest-— ey oS 
Now Try the ee aN NY : 
BEST!” “mesa IRREGULAR . 4 


ES FROM, - 
REGULATOR 
The latest improvements in Victor Torches are revolutionizing all existing 
ideas of equal pressures of gases, higher pressure of acetylene and other inno- 
vations you have been striving for, to prevent backfiring, insure a powerful, 
and at the same time, a soft and economical flame. This has been accom- 
plished at a single stroke with the new ‘Victor’ Torches. 

























Write for Folder “Reasons Why” 


Distributors Wanted—Valuable territory open for reputable concerns who 
desire to handle the best apparatus. Write for terms. 











Victor Oxy-Acetylene Equipment Co. 


884-86 Folsom Street 10 North Jefferson Street 
SAN FRANCISCO, CALIF. 7 CHICAGO, ILL. 
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Job Welders! 


Will you pay $2.00 for work which can be done for $1.00 or less? 


Will you spend two hours on work which can be done in one 
hour or less? 


| In Other Words 


Will you continue to use the costly and time consuming acetylene 
or will you use the inexpensive and fast Electric Arc? 


lay, 199 




























Get our proposition on purchase on Rental 
Basis whereby savings take care of payments 


GIBB INSTRUMENT COMPANY, 1016 Palmer Avenue, East 
Detroit, Michigan 




















- Get This Booklet! 


Every welder knows that good weld- 
| ing accessories are welding necessities. 
| “TECOR SPECIALTIES’ is a_ booklet 
that describes a complete line including the 
Wanamaker Coated Electrodes. You'll find 
it a convenient source of information about 
everything for electric welding. 





Send the coupon and get your copy. 


SRRRRRSRSRSSRSERRESR ESR ERSEERERSRERERSESR SESE RBS REBEEBBBEEREEEEEE 
Transportation Engineering Corporation. 


200 Fifth Avenue 608 So. Dearborn St. 
New York City Chicago, Ill. 





Gentlemen: Please send to me free and without obligation a copy 


of *“*TECOR SPECIALTIES.” 
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You’re looking through Oxygen 
to read this! 


a. the gas your eye pierces—the gas you inhale at every 
breath—is but the raw material for Linde Oxygen. 

Every trace of physical contamination must be eliminated, every 
chemical impurity removed before atmospheric oxygen is pure 
enough to meet Linde requirements. 

To that end a great army of Linde scientists are constantly at 
work rigidly maintaining the high standard of Linde purity. To 
their efforts is due the absolute uniformity for which Linde Oxygen 
is famous. 

A chain of seventy-five plants and warehouses insures prompt 
deliveries of any volume, anywhere. 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Building, 30 East 42nd Street, New York 
Balfour Building, San Francisco 


THE LARGEST PRODUCER OF OXYGEN IN THE WORLD 
a TR RN 
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HEN the farmer drives his horse around to the village 

blacksmith shop to be shod he knows that it is the logi- 
cal time and place to have any necessary repairs made on his 
wagon. The smithy is the man who can attend to all repairs 
that are needed. Likewise the truck owner who drives his 
truck to the repair shop expects to have his leaky radiator re- 
paired in the same shop which can handle the welding on a 
broken frame. Radiator repairing is, in fact, a logical year- 
around source of revenue for every welding shop which caters 
to automobile and truck repair trade. Yet there are few shops 
that have succeeded in making the work consistently profit- 


< oes nee 


+ 
- 


Fig. 1. 


id a great many shops try to side-track radiator work 
er. They tell themselves that there isn’t any money 
ud they tell the customer that radiator repair work is 
ling. 

s he may, though, the welder cannot turn the work 


Not we 


Try 


aside completely. Radiators will freeze and burst, will get 
damaged by accident, and will spring unexpected leaks—and 
they must be made serviceable.. The job welder has his choice 
of referring his customer to another shop or attempting the 
repair himself. It must be borne in mind that repairing a 
leaky radiator is not a welding job but a soldering job. The 
welding flame is too hot to use on any kind of radiator work, 
for the metal near the leak will become overheated and new 
leaks will develop. The procedure followed by the Rex Radia- 
tor and Welding Company of Chicago will be taken as a typi- 
cal example of how a few shops handle this work. 


View of Radiator Department Showing Convenience of Equipment. 


Four years ago this shop was started as a combination weld- 
ing and radiator repair shop. Mr. W. H. Rex, president of the 
new company, had never had any experience at this sort of 
work, but he had an idea that the great demand for radiator 
repairs would mean good business for the shop that could 
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handle them along with ordinary job welding. His partner, 
Mr. J. R. Darby, was one of the oldest heads in the railroad 
welding game in the city, and shared the opinion of the pos- 
sibilities of the new venture. Their enterprise has been re- 
warded by a steady growth of trade, last year’s business total- 
ing nearly fifty thousand dollars: This business is the result 
of making satisfied customers. The efficient handling of this 
volume of business is due to systematic methods applied to 
the different jobs that come to the shop. From the very 
start the welding department was kept carefully separated 
from the radiator department, and the purpose of this article 
is to explain the workings of the latter department. The first 
photograph shows the men at work on radiator repairs. As 
no two of these jobs are exactly alike, and as this shop has 
handled as many as forty radiators in a single day, it is scare- 
ly worth while to attempt to cover the subject of the actual 
closing of the leaks. Any man with good common sense, a lit- 
tle mechanical ability, and who is interested in his work, can 
learn to solder radiators more readily than he can learn to 
It is the shop arrangement and the method 
of handling that count in production. 


make sound welds. 





Fig. 2. Welding Department. 





The photograph (Fig. 1) shows three large tanks along the 
side of the shop. These tanks are made of two-inch planks 
and lined with galvanized sheet metal. Around three sides 
of each tank is a shelf, of two-inch plank, with an opening cut 
large enough to permit the workman to stand close to the 
body. This arrangement makes it possible for him to stand 
where he can use the shelf for a work-bench and also handle 
the radiators in the watér without difficulty. 

In the space between two tanks is a table for holding the 
tools required by two workmen. Each man has two soldering 
irons, a small furnace for heating them, a small gas torch, 
an air hose for testing radiators, soldering flux, a small frame 
made of angle iron, pincers, and accessory tools. Fig. 4 is a 
diagram of the important parts of the equipment. Along the 
wall are three pipe lines carrying water, air and city gas. The 
water is used to keep the tanks full. The air is used for test- 
ing radiators and for the soldering torches. The gas is used 
in the soldering torches and for heating the soldering irons. 
When a radiator is brought into the shop it is first tested to 
locate the leak or leaks. To do this it is placed on the shelf 
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Both Gas and Electric Processes are Used. 





of the tank and plugged carefully. A set of 
can be purchased that will fit a good many ra 

an odd size is found the openings are plugged 

discs of tin over them. The overflow outlet can be «| 
with a drop of solder. One of the plugs used 

spout air hose connection. The hose is attach« 

tor, as shown in Fig. 3, the air turned on and the radin,.. 
placed in the tank. Small bubbles immediately |ocat. 
leaks. The leaks that are most accessible are lered 
the iron. Those which are located in corners in 
honeycombing are easily reached with wire solder 
gas torch. This gas torch is easily constructed from two pieces 
of small brass tubing, and using city gas with compressed 3}, 
gives a flame that is hot enough to melt the solde; 
damaging the adjacent joints. The oxy-acetylene flame 
too hot and too expensive for this work. 

From the time that the work is started until it is made ai 
tight the radiator is kept close to the tank, where the tex 
can be made in a few seconds. Compressed air is supplieg 
from an air-compressor located at the end of the shop, The 


compressor is fitted with an automatic check valve which keeps 
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air 
Without 


1S both 




















the pressure up to ten pounds all the time. When the pressure 
gets low the motor starts automatically and runs unt: t 
required pressure is again established. 

A careful study of the photographs will show that ' 
feature of this shop is the convenient system for 
work. Each workman has a complete set of too! 
needs and a place to work so arranged that he car 
the repair without walking all over the shop to look 
or materials, and without unnecessary handling 0! 
ator. That is, the arrangement and the system ar: 
ers. This is very important because the work mu 
allowed to drag. Most customers know that the w 
simple case of soldering and would resent th: that 
would have to be made if the job were not hand 
This shop: keeps a full barrel of soldering: flux i 
all times, orders acid swabs by the gross and so! 
hundred pounds at a time, so materials will not rut 
jobs are waiting. The ready-made plugs mentioned 
illustrated in Fig. 5, save their cost in a week th: 
difference in time between inserting them and solde 




















May, 1921 





tY, 192] 






5 also shows how a spout can be made for a 


















rd plugs sa c cannot be fitted with one of the standard sizes. 
8, but i ° ee i idered over the intake, a hole punched in the 
Oldering ise with _ center punch, and a brass spout soldered over 
plugged the hole. 

d With a 

1€ radia. 
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Fig. 3. Using Angle Iron Frame to Support Radiator. 





It will be noticed that the equipment used by one work- 
man is simple and inexpensive, yet he is prepared to handle 
any kind of radiator repair from a single leak to the installa- 
Son of an entire new core. The procedure is: Find the leak; 
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Fig. 4. Detail of Tank Equipment. 


solder it; test for additional leaks and solder them; straighten 
the fins with pincers if they have become bent. Figure 3 
shows the use of the small angle-iron stools for holding the 
radiators in position where soldering can be done comfortably. 
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Fig. 5. Spouts and Plugs Can Be Made on the Spot. 


plete 
tool e repairman soon learns to take care of the job with min- 
radi- mum effort and expenditure of time. These time-saving de- 
sav tails were not learned in a day, they are the result of care- 
be tully studying out ways and means to eliminate waste motion. 
is a The simplicity of the method of doing this work makes it 
that readily adapted to the shop which has a smaller volume of 
ckly. such business to solicit. The construction of a single tank 
ve at ‘sa small matter, the air can be supplied with a foot blower 
few N case the installation of an air compressor is not desired 
when though the latter is very desirable for the operation of pneu- 
and Matic tools and sand blasts) and all the necessary tools mean 






a insignificant investment. 
A view of the welding department in this shop is shown in 
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Fig. 2. It operates independently of the radiator department, 
and is equipped for doing both oxy-acetylene and electric arc 
welding. In addition to the motor generator arc welding set 
and the welding torch is a well constructed preheating furnace, 
and a portable electric grinder. Over the preheater, which 
burns city gas, is a hood of galvanized sheet iron, fitted with 
weights and pulleys so that it can be raised or lowered easily. 
Its usefulness in preheating automobile cylinder blocks would 
be hard to estimate, since it gives an even heat on the cylinder 
block and at the same time leaves the operator a comfortable 
place in which to work. When the parts to be welded are 
covered with oil or grease a damper in the hood is left open 
iong enough to allow the oil to be completely burned away, 
then closed to retain the heat in the furnace. Gas blowers 
placed at each end of the furnace provide for additional local 
heating. The welding shop handles the usual variety of 
repair work. 





A WELDER’S WINDOW DISPLAY ; 

The Kansas City Oxygen Gas Company keeps its line be- 
fore the public by displaying a complete line of welding and 
cutting equipment and other gas equipment in the store 


J58R88 
Yao, K.C. OXYIGEN GAS CO. ~ 
s @ « | . 


—_- 


ae 


Gas Equipment Well Displayed. 


window. The use of the store window in this way gives the 
store a real boost, and is a uSeful step forward in educating 
the public on the proposition that welding is one of our 
most important crafts and that it is here to stay. 





THERMIT WELDING GALVANIZED PIPE 

Galvanized pipe is feasible to weld by means of the Thermit 
butt welding process, according to a statement by the Metal 
& Thermit Corporation, New York. In preparing galvanized 
pipe for the weld, as much of the galvanize as possible should 
be removed by filing or burning off. This, of course, applies 
only to that section of the pipe which comes within the mold. 
All other procedure is the same as for black pipe. The same 
molds and portions of thermit as used for black pipe can be 
used for galvanized pipe, but as thére is a very slight eruption 
or explosion, caused by rapid volatilization of the zinc in the 
galvanize shortly after pouring the thermit, it may be that 
on larger sized pipes or in the case of a heavy galvanized 
coating that has not been previously sufficiently removed, a 
10 per cent increase in the portion may be beneficial. 

The objection that the galvanized surface within the welded 
zone will be destroyed is offset by the fact that the pipe 
walls within the zone are made slightly heavier, due to the 
upsetting and, therefore, would have longer life on that ac- 
count. As a matter of fact the threaded ends of galvanized 
pipe are not galvanized and as this thread greatly reduces the 
wall thickness, the loss of galvanize on the welded pipe is 
evidently of small significance. 
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Hints for the Welder 


When you fimsh an interesting ptece of work, can you set down on paper the manner in : 
went about the job . how you prepared the work and how the job was done ? Have you lear: 
| hitele stunt every welder ought to know ? Contributions to this department are paid for. ¥; 

down any old way — Sl polish it up. Make a rough pencil sketch and our draughtsman will tx 4 
tine. Line drawings are more practical than photographs. Do it today — the men on the firiirq | 
are waiting. L.B. Mackenzie, Editor. 








© You 








WELDING STREET CAR SIDE FRAMES ONE TANK—ONE WELDER 

One of the most troublesome jobs that come to the street Question: Herewith is a sketch showing 
car repair shop is the Brill Type 27G truck side frame. There working from one’tank. I would like to try + 
is a weak point where the journal box shim bolt goes through, present I do not want to buy another tank. Th, 

as shown in Fig. 1, and any amount of reinforcement makes’ wish to do is all light work and the torches ar 

sure. The gauges are all the same, and I a: 




















Break e ° ° having the regulators on the tank set at fifteen pounds ‘Th 
BE se cs: | | seco & owe ee TO. 
Fig. 1 5. : ( Xx Qodulater 
o&% One fit Pre Outlet in) 
pms om ite ve HS 














Re 
5 4 Acetylene Tank | 
Tie. 300 cu.ft 
18. 


it unsightly. To overcome this difficulty and prevent future 
breaks these frames are welded with the electric arc and rein- 





forcement braces are added. The brace does not mar the poles 
appearance of the truck side, but gives it the appearance of a Lj 
bridge truss, as shown in Fig. 2. Not a Good Way to Cut Expenses. 





torches will not always be working with the same size tips 
I only want to use this system for a few months because | 
realize that a tank for each man would be the best. 

Reply: This is bad practice because it is certain to draw 
the acetylene from the tank a great deal faster than it should 
be taken away, which results in drawing some of the acetone 
away along with the acetylene. Acetone is bad for welds and 
expensive to replace. 


ELECTRIC ARC AS AN AID TO PHOTOGRAPHY 

Very often the photographs taken in the interior of a shop 
are indistinct on account of the poor lighting. This is also 
true of pictures taken in the interior of fire boxes. The 





WELDING MONEL METAL 
Monel metal is not difficult for the operator who knows how 
to weld cast iron or aluminum and how to take care of ¢ 
pansion and contraction. Use a soft flame with an excess 
of acetylene, so that the second cone extends about 5 
beyond the small flame. The pieces must be beveled 
welded as fast as possible so that the metal does | 
hot and form blow holes. Use monel welding flu» 
Also use rather heavy monel welding rods. When welding 
sheets of monel, bevel the edges and then add eno! 
to more than fill up the groove so that the sean 
heavier than the sheet itself. Try to melt the meta 
that is, do not go back over your work to try to 
cracks. Ifa crack occurs in the weld do not go ove! 
hot. Finish up the seam you are welding, then let 
take a hammer and bump the place where the cra 
Photos Taken By Eleertic Are. / a width about three or four times the thickness of | ta 
: then weld over. When cool beat the sheet back t was 
welder who is using the electric arc process can get better but never attempt to hammer the sheet while hot. Wh! 
pictures by using the arc to supply the light. Two pictures welding sheets together make a little greater al! e at 
taken with the aid of the arc are reproduced herewith to show the ends for welding steel sheets. If you weld fast, as 
how well it brings out the details of the job. the allowance for contraction will not need to be so 
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FRAME FOR V BLOCKS have found by heating this point to a dull red heat it can be 
ying photographs show a Reo crank case that sprung enough to get the proper amount of expansion. Then 
several pieces, reclaimed by welding, and is after the weld is finished heat this section to a good red heat, 
so it will straighten up when the weld cools. This saves one 
weld also considerable gas, time and welding material, as I 
think everybody concerned will agree that the least number 
of welds you have, the better. 

Third. When the above method fails place a bar from (C) 
to (D); drive wedge at (G), usually with bar (E) and bar 


The accom 
cen 
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. — = - - DFE Ni —JiC 
—— Crank Case Before and After Welding. I we 
; : : \. 
--  oood service. Small jobs of this nature are greatly 
ee givils z f 7 1 L M 
ncilitated by the use of “V” blocks, which can be handled are, . 
pat, Cad View 7a: Diagram of Locomotive Frame. 
elding mmc IC V Blocks 
al preg. “< M| (N). We can get the proper amount with heating at (I), 
Sidering | [- but if this fails, place the next bar (O) just below bar (N) 
Is. The | | with about 1%4-inch space between the bars, then drive wedge 
bs | \. Planed to at (H) with two heavy hammers, drive (G) and (H) at the 
} at fit top of same time. When this will not obtain the proper amount, 
Qedlat 1} J channel place a piece of asbestos paper between bar (N) and (QO), 
” aie | 





then take a large welding head and play the flame on bar (O) 
at the same time driving wedge (G) as the expansion opens 
Channel Iron Frame for V-Blocks. up the break, using care not to get the bar hot enough to up- 
set. When you think you have obtained all the expansion 
possible from bar (QO) then take a water hose and cool bar 
(O) off, reset wedge (H), drive up hard and repeat the heat- 
ing operation as many times as is necessary to get the desired 
amount of expansion. 

By giving a little study to this it can be readily understood 
and applied to many other welds located in different places by 
the use of last operation named. We are taking advantage 
of the greatest obstacle that we have to contend with in the 
amount of expansion. 





to good advantage by making a frame for them as illustrated 
in the sketch. Two pieces of channel iron 40 inches long are 


J 





ze tips. TWO-TON FILTER PRESS HEAD REPAIR 

cause | A typical example of the use of oxy-acetylene welding in 
oil refineries is afforded in. the repair of a 4,100-pound cast 

© draw iron filter press head, which was badly broken in service at a 

should wax plant operated by the Pierce Oil Corporation, at Sand 

acetone Springs, Okla. | 


Ids and The weld was approximately 4 ft. 9 in. long with an av- 








The V-Blocks Are Kept Ready for Use. 


ws how 
of ex: 
excess 


st apart 3 inches and tied together with straps welded at 
tach end and the bottom. The photograph of the shop shows 











% inch this device on the bench ready for use. 

ed and 

get too METHODS OF OBTAINING EXPANSION ON 

borax BROKEN LOCOMOTIVE FRAMES 

welding When the break is at (A) as shown in sketch: 

1 metal First. Drop binder from pedestal (K); then set a screw 

ecomes Jack under binder fit (K); tighten up a sufficient amount to get 

y once, frame in proper alignment. 

up the Second. Cut a piece of bar stock of any kind that has cross 

t while sectional area enough so there is no danger of upsetting or 

t cool; tending, place it as shown in sketch at (E) between (L) and 

5s, over (M) with space enough at (J) to admit a wedge (the wedge 

metal, pre for this should have not more than y¢ taper to the inch 

it was, Md made of carbon steel of about common spring grade. f 

When _ Drive wedge at (J) and watch the break to see if it opens, a a ee Oe ee 

sande “fot start a wedge at break (A); drive both wedges at the erage thickness of three inches, and 175 pounds of cast iron 
pansiaee _ tim When sufficient expansion is obtained remove filler rod was used on the job. The work was done by the 
t Wedge fr 


break, then bar (E) will hold expansion. Some Dubler Welding Company, of Tulsa, Okla., and including the 


elder . ° : . : . . i . 
Welder vocate cutting jaw at (1) to get expansion, but I time occupied in preparing, preheating, welding and cooling, 


s 









STANDARDS FOR 


To the Welding Industry 
E are submitting herewith specifications for Standard 
Tests of Welds. Standardization of the procedure in 
making a test of any kind is obviously necessary before re- 
sults obtained by different observers can be compared. 

The chief difference between testing a specimen of steel 
that includes a welded joint and testing an ordinary specimen 
is the non-homogeniety of the welded specimen. The welded 
specimen has its center, a section composed of material that 
usually has physical, chemical and metallurgical characteri;- 
tics distinctly different from the adjoining metal. Further- 
more, the section of the added metal is more or less irregu- 
lar in shape and variable in size. Consequently the procedure 
prescribed for testing of ordinary specimens is not applicable 
to specimens containing welded joints. 

Differences in details of procedure have caused widely di- 
vergent results that comparisons are frequently impossible, 
with the results that the usefulness of much of the research 
work on record is generally restricted and in many cases the 
results are actually misleading. 

Although more thorough research work in this field may 
develop more satisfactory standards for tests of welds, the 
need for some immediate standards is so great that the uni- 
versal use of the accompanying specifications is urged upon 
all those who have to do with the testing work in this field. 
Criticisms and suggestions are invited. The present stand- 
ards will be valid for a period of one year and at the end of 
this period they will be modified if it is found desirable. 


C. A. Adams, 
Director, American Bureau of Welding. 





Report to the Bureau of Welding of the Committee on 
Standard Tests for Welds 


cig committee held a meeting on February 3, 1921, at the 
Engineering Building, New York. After some discus- 
sion of its two fields of activity, namely preparation of stand- 
ards for comparing welds and standardization of tests to be 
applied to welds in finished structures, it was concluded that 
(a) the committee should first work on standards for com- 
paring welds and (b) the material prepared by a similar com- 
mittee under the Welding Research Committee of the Emer- 
gency Fleet Corporation, which was the result of a great 
deal of work on the part of several men, should be utilized as 
fully as possible. 

The committee in preparing the “Standards for Testing 
Welds,” which are transmitted herewith, proceeded on three 
assumptions as follows: 

1. The fundamental basis of measuring the effectiveness of 
of a joint between two pieces of metal is the best metal with- 
out a joint. A joint is a necessary evil in a structure which 
is avoided when it is possible. Therefore the value of a joint 
is best determined by comparing the characteristics of a sec- 
tion of the structure which includes the joint with those of a 
similar section which has no joint. In other words, a weld is 
a joint and the practical basis of evaluating a weld is in terms 
of the metal of the parts joined together. 

2. Three standards are desirable as follows: 

(a) Shop Standard. In the shop a standard test is 
required for such purposes as checking the work 
of a welder from time to time, testing a new 
lot of electrodes in electric welding or of weld- 
ing wire in gas welding, testing the effect of 
some change in conditions which may have taken 
place, et cetera. Such a standard must neces- 
sarily be as simple as possible and preferably 
a single test. The technique of the procedure 


TESTING WELDs 


in making the test must be o! 
acter. 
Commercial Standard. There 
where more than one kind of 
made, but where the circumstances do no » 
tify a complete investigation. There is tel 
fore, a need for what might be . a 
mercial standard for making, for example, ¢g 
parisons between different commercial weig:, 
processes or between different kinds of elen 
in electric metal-arc welding or different 
in gas welding. 
Research Standard. When a complete investiga 
tion of a weld is to be made for research or oth 
purposes, all tests and examinations are mag 
which will contribute any information in regan 
to the characteristics of the weld. It may 
necessary to make tests of a special chara ter 
special kinds of welds or where application yp 
der unusual conditions is contemplated, but ther 
should be a standard list of tests which will giv 
information which is complete as far as all of 
dinary requirements are concerned 

3. The details of the procedure in making the various m 
chanical tests should be carefully prescribed. It is believe 
by the committee that standardization in this respect is of the 
greatest importance because comparatively small differences ; 
procedure have a marked influence in certain mechanical test 
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and unless these are eliminated the results are not comparable 
The committee recommends that the proposed “Standard 
for Testing Welds” be adopted, at least tentatively, and be of 








fered by the bureau for general use. It may very well b¢ 
that experience will show the desirability of making change 
but that can only be determined after the standards are in use 
Respectfully submitted, 

W. J. Beck, 

S. W. Miller 

R. E. Wagener 

H. L. Whittemor 

F. M. Farmer, 


Chairman 















































STANDARDS FOR TESTING WELDS 

Note: These specifications are intended primarily to ser 
a standard, uniform basis for testing and 
welds as distinguished from welds in structures. The testin 
the latter must necessarily be by non-destructive methods whi 
would therefore be, in general; quite different fron 
ployed in examining sample welds (test welds) made, for exam 
ple, for the purpose of testing a welder’s proficiency, compar 
ing welding wires or comparing welding methods. 

I. Definitions 
_— following are definitions of terms employed | 
cification. 

(a) A Weld is a solid union of metallic pieces formed 
uniting or consolidating by hammering or compressing with 
without previous softening by heat. 

Note: This definition is quoted from the Century 
It is the broad definition of a weld and therefore in 
welding and resistance welding by either the butt o: 
While these specifications are prepared specificall; 
welds, it is obvious that some of the tests can | 
other types of welds. 

(b) A fusion weld is a weld formed by heatin: 
state the edges of the pieces to be joined and allowi: meta 
to flow together (with or without additional molten tal being 
supplied) without any pressure being applied. The 1 
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ij WELDING AND CUTTING APPARATUS 






























courvunmoeus,onHio 


has Pro My Utts C, 


a opto HEAD” PRODU Gc, 


reco 2s 


REFERRED TO 


} S. O.WInGER, Wes Pree 6 Gen Men 





“REO HEA” ACETYLENE, CALCIUM CARBIDE, OXYGEN 
WELOING & CUTTING EQUIPMENT, WELOING SUPPLIES 


’ 


Bastien Blessing Co Pebruary 22, 1921, 
Chicago, Ill. ” r ; 


Gentlemen: 


} 
| 
} 
| 
| 
Since we have taken on the distribution of REGO 
equipment, we have made e discovery which may be of 
interest to you, 
You have probably noted that many makes of equip- 
ment use two piece tips, The trouble with these tips 
| 
} 


is that the interior bress cores deteriorate rapidly, 
ruining the whole tip, 


The Blank Reilway, one of our large accounts, 
spent $761.00 for tips alone lest yeer, We have just 
received orders to re=place the equipment on this system 

with REGO, This was due to the REGO one piece solid 
copper tip, We have convinced them that they shéuld 
practically eliminate the item of tip maintenance, 


Another account using equipment of several makes, 
spent $375.00 lest year for tips, We have obtained an 
order from them re=plecing all their present ecuipment 
with REGO, 


A large steel casting company spent $400.00 last 
year in tips. We have just reepleced all their present 
equipment with REGO on eccount of the REGO solid copper 
one piece tip, 


Yours truly, 





The Gas Products Co, 


| Vat, “1 





STIAN BLESSING COMPANY 


AVENUE aT lA SALLE STREET CHICA yen er 
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Buy REGO for Tip Economy 


Tip maintenance cost alone, with equipment less well de- 
signed than REGO, can equal the original purchase price of 
the entire outfit, in one year’s service. 


REGO outfits are equipped with one piece, drawn copper 
tips. The pure copper used in REGO tip construction re- 
sists the tremendous heat of the welding flame better than 
any other metal known. 


REGO economy in tip maintenance is a proved economy—shown in 
many records of operating cost in which every detail of maintenance 
expense has been carefully checked. 


REGO one piece tips not only afford the economy of saving prac- 
tically all the usual tip re-placement costs, but offer a type of seat 
construction which eliminates gas leakage at the tip. There is no 
chance of the gases mixing prematurely. 


Write for our new booklet on principles of gas mixture. 


“FACTS” 


An authoritative presentation of the real principles of welding as 
they are related to economy and service. 


Your inquiry will receive immediate attention 


_ REGO for Tip Economy 








STIAN BLESSING COMPA Y 


Fe TIN AVENUE aria SALLE STREET CHICAG 
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supplied. by a gas flame, an electric arc thermit or otherwise. 

(c) In a fusion weld, the base metal is the material com- 
posing the pieces to be united by the weld. Unless otherwise 
expressly stated, it will be understood that a weld joins two 
pieces of identical material. 

(d) In a fusion weld, the weld metal is the materia! which 
has been used in forming the weld. It may consist entirely of a 
base metal adjacent to the weld or of the material added to the 
fused base metal from a welding rod or electrode, or other 
material. 

(e) Filling metal is the metal added during the welding proc- 
ess to form part of the weld. In gas welding it is supplied by 
means of a welding rod, in carbon arc by filling rod and in metal 
arc welding by the electrode. 

(f) <A test weld refers to a sample of welding which has beea 
performed under known conditions and upon which mechanical 
tests are to be made. 

(g) <A test specimen is a prepared piece on which a me- 
chanical test is to be made. 


II. Shop Standard 
Bending test only. 


III. Commercial Standard 

(a) Bending test 

(b) Tensile test 

Note: lt is probable that eventually it will be desirable to in- 
clude a fatigue test when a method is standardize which will 
be suitable for commercial application. 
IV. Research Standard 

A. Tests of base or parent metal. 

1. Chemical include 

silicon, phosphorus and sulphur. 

2. Mechanical Tests 

(a) Tensile. To include yield point, ultimate strength, 
total elongation and reduction of area. 
(b) Bending 
(c) Fatigue 
3. Metallographic. 
B. Test of weld 
1. Mechanical tests 
(a) Tensile. To include yield point, ultimate strength, 
total elongation and reduction of area. 
(b) Bending 
(c) Fatigue 
(d) Impact 

2. Metallographic. Photomicrographs at 100 and 500 di- 
ameters respectively at (a) the junction between the 
base metal, and the filled-in metal, (b) the base 
metal adjacent to the junction, (c) the center of 
of the filled-in metal. 

C. Tests of filled-in metal. 

1. Chemical analysis. To include carbon, 
silicon, phosphorus and sulphur. 

2. Mechanical tests. Standard round specimens to be 
prepared from ingots deposited in a base-metal mould 
of such dimensions that normal cooling conditions 
will be approximated. 

(a) Tensile. To include yield point, ultimate strength, 
total elongation and reduction of area. 

(b) Bending 

(c) Fatigue 

3. Metallographic. Photomicrographs at 100 and 500 di- 

ameters respectively. 
V. Standard Procedures for Mechanical Tests 
1. Preparation of Test Welds 
No detailed instructions for the preparation of test welds can 
be given as the dimensions, material, etc. will depend upon the 


analysis. To carbon, manganese, 


Photomicrographs at 100 diameters. 


manganese, 





*The diameter of this specimen may be 0.505 inch if desired. 
This diameter gives an area of exactly 0.200 square inch. 






purpose for which the weld is being made. The test 
however, duplicate as nearly as practicable, th 
welds which it represents and should preferably b: 
size as to permit preparations of enough specime: 
one test weld to make all of the mechanical test 
to be made. 

When the test weld is made with material in s! r plat 
form, the longest axis of the test specimen should : 
be parallel to the direction of rolling. 


mmercia 


rom the 





2. General Procedure 

(a) Wherever applicable, the standard procedure of 4, 
American Society for Testing Materials as given in the A. S 7 
M. for 1918 (serial designation E-1-18) shall be followed 

(b) Three duplicate specimens shall be tested in 
test and the average taken as the value of the property 
mined by this test. 


3. Tensile Tests—Base Metal 


(A) Test Specimens 

(a) Sheet or Plate Material. The test specimen for 
materials is shown in Fig. 1. 
may be any that is desired, but a thickness exceeding 
would require a testing machine in excess of 100,000 Ib. capacit 
If the specimen is cut from standard sheet material, it js 
ally not necessary to machine the 1.5 inch faces of the specimer 

(b) Cast Material. The test specimen for cast or | 
indicated in Fig. 2*. It is particularly im 
to use swivel specimen holders when testing such specim 


materials is 


order to entirely eliminate undesirable stresses. 
(B) Test Results to be Recorded 

(a) Ultimate Strength. Unit stress (Ib. per sq. in.) « 
from the area of the original section. 

(b) Yield Point. Unit stress (lb. per sq. in.) at w 
marked increase in deformation of the specimen occurs wit 
increase of load as indicate by a sudden dropping of th 
of the testing machine or by a sudden increase of the rat 
elongation as shown by dividers. 

(c) Contraction of Area. 
original area. 

(d) Appearance of Fracture. 
ture as determined with the aid of a low power magnifying gla 
(such as jewellers use) should be recorded. The 
istics described by the following nomenclature should b 
ered indicating as far as possible the per cent of the total ar 
which is involved. For example, “10 per cent not 
would signify that approximately 10 per cent of the total ar 
of cross section at the fracture is exposed base metal—that 
not welded. 

Spongy: Full of small cavities; the structure resembles that 
of a sponge; porous. 

Slag inclusions: Foreign matter entrapped in the w 

Gas pockets: Small or large cavities more or less 
(i. e., not of a regular spongy structure.) 

Not welded: Exposure of any portion of the surfac: 
base metal indicating imperfect. fusion between the ba 
and the filling metal. 


Expressed in per cent 
The appearance of thi 


charact 


weided 
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Laps: Imperfect fusion between adjacent portions or bet 
successive layers of filling metal. 

(The recording of the following data is optional.) 

(e) Proportionately Limit. Unit stress (lb. per sq 
which the deformation ceases to be directly proporti 
the load. 


“Any type of extensometer may be used but in preci: 
the deformations of two opposite elements of the 5) 
preferably on the edges, should be obtained. For ordina: 
poses deformations in only one element of the specimen | 
measured, but inthat case the gauge marks should be 
center of the line of the 1.5-inch side. 

The gauge length may be either 2 or 8 inches. 
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Sometimes the producer is so absorbed with the task of produc- 
ing, that he overlooks means which might make his plant 


more productive 
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A Welded Seam with All the Strength of the Original Metal 


Full of oil and sealed tight a tank was dropped 
from a four-story building onto a railroad track, 
and nothing but a dent in the tank! A real test of 
strength, and yet the electric arc welded seam did not 
leak or show a sign of weakness. Electric welding 
makes every seam a part of the product itself, rather 
than a connection which merely holds it together. 

In every industry wherever metals are joined to- 
gether, the electric weld is stronger, more durable, 
and permits special construction and more efficient 
design of parts than is possible with bolts and rivets. 
Its uses are so varied that in places where it is 
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installed for a certain purpose, it soon develops a 
greater usefulness as men become more familiar 
with its operation. 

To make electric arc welding a real factor in pro- 
duction, the General! Electric Company has developed 
arc welding equipment for almost every purpose, 
large and small, suitable for factories where there is 
enough welding to keep one or many men busy. 

Whether your welding problems require a small 
portable set or a large stationary outfit, the knowl- 
edge and experience of G-E. specialists and their 
co-operation are available for the asking. 


Select the right equipment for the work—and a welder who knows his business 
Bulletins describing G-E Welding Equipment and the G-E Welding School 


sent on request to our nearest office 


Gen¢ eral 







Com 


Electric 
any %.3R2 
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({) Modulus of Elasticity. Unit stress (lb. per sq. in.) com- 
puted from data obtained from a specimen having. an 8-inch 
gauge length; measurements to be taken on two opposite ele- 
ments, one on each edge of the specimen. 

(g) Total Elongation. Gauge marks shall be laid off every 
inch along a line at the center of one of the 1.5-inch faces of 
the specimen before placing in the testing machine and the total 
elongation inch after rupture recorded. The total 
elongation in the 1-inch, 2-inch and 8-inch (if any) length which 
included the break shall be reported. 

4. Tensile Tests, Weld Metal 


A. Test Specimens 


inches and the thickness, t, of the specimen shall bx 
test weld. These specimens shall be machined all o\ 


(B) Apparatus 

In order to load the specimens so that as large a 
bend as possible shall occur in the weld metal, th 
ture outlined in Fig. 6a and 6b shall be used. It is 
veniently used with any standard universal testing n 
may be operated by any other convenient mechanical 

The cylindrical surface, D, (Fig. 6a) about which + 
men is bent shall conform to the requirements of th 
Society for Testing Materials for bending tests of 
metal*. This piece is attached to the under side of th 
head of the testing machine. Upon the platform 
fastened two blocks having machined top surfaces and 
corners of radius, R, of 1.00 inch. These blocks shal! 
arated by a distance, W, equal to D plus 2T plus % 
lubricant of lard oil and graphite or similar compound 
used on these surfaces. 

Two specimens shall be tested. The load shall be ap; 
the center of the weld,—in one specimen to the open sid 
“V” and in the other specimen to the closed side. 

The rate of application of the load shall not exceed 
which the beam can be kept balanced at all times or a maxi: 
of 2 inches per minute. 


in every 


The shape and dimensions of the test specimens are shown 
in Fig. 2. It shall be prepared from a bar of weld metal, 4% by 1 
by 11 inches. This bar shall be formed entirely by depositing 
filling metal in an open box of the shape shown in Fig. 3, employ- 
ing exactly the same method used in making the corresponding 
test weld. For metal electrodes this box shall consist of a copper 
plate % inch thick, upon which is secured a frame of steel bars, 
¥% inch square. 
venient manner. 





The parts of the box were secured in any con- 
The copper plate, during this operation shall 
rest upon a steel plate. After the bar is formed, the copper 
plate and the frame may be removed by any suitable machining 
operation. 
For gas welding, the copper plate should be replaced by a steel 


plate. For thermit, a box of suitable refractory material should 
be used. 


(B) Test Results to be Recorded 
These shall be the same as those prescribed in Section V, 3-' 


*For ship-plate steel (58000-68000 1b. per sq. in. tensile strength 


it is “The test specimen shall bend cold through 180 d. 
without cracking on the outside of the bent portion, as fol 


For material ¥% in. or under in thickness, around a pin the d 


eter of which is equal to the thickness of the specimen 
material over ¥% in. to and including 1-%4 in. in thickness, 
a pin the diameter of which is equal to 1-% times the thickn: 
of the specimen; and for material over 1-%4 in. in thickn 
around a pin the diameter of which is equal to twice the th 
ness of the specimen. 


(base metal) except those involving an 8-inch gauge length. Ii, 
however, the modulus of elasticity is desired, a specimen similar 
to that shown in Fig. 2, with a gauge length of 8 in. shall be 

employed. 
5. Tensile Tests, Weld 
(A) 


around 


Test Specimens The angle through which the specimen is bent may b« 


ured by any convenient method. The following 
described as a ‘matter of information. 

A piece of paper is held firmly against the edge of the 5; 
men when it is in place on the testing fixture and a line d: 
on the paper along a corner of the specimen, thus outlining th 
shape of the specimen so far as bending is concerned. A | 
is drawn before loading and after failure occurs. The chang: 
the angle in the two lines as determined with a draftsma: 
protractor is the angle through which the specimen had | 
bent at failure. See Fig. 14. 

(C) Tests Results to be Recorded 

(a) The total angle through which the specimen has 
bent when the first crack appears upon the convex surfac 
(that is, the sum of the angles through which ‘the two hal\ 
were bent). To be measured without removing the load. 

Note: An electric light and mirror will assist in observing thi 


I) st surface as indicated in Fig. 6b. 
6. Bending Tests, Base Metal, Weld Metal and Weld (b) The load on the specimen at which the first ct 


(A) Test Specimens occurs, 


(a) Base Metal and Weld. The shape and dimensions .of 7. Fatigue Tests, Base Metal, Weld Metal and Weld. 
the specimen are shown in Fig. 5. 


There is no generally accepted unit or standard of com; 

In the case of welds in flat rolled material, the surface of son for fatigue tests so that the results given by the se\ 
the weld shall be machined substantially flush with the surface machines which have been developed for such tests are 
of the specimen unless the specimen is bent or offset, in which directly comparable. It is not practicable at the present ti 
it shall be machined all over. Cast and other irregular speci- to recommend the use of any particular type of machine 
mens shall be machined all over. It is essential that the edges consequently test specimens are shown for all of the more co! 
of all specimens be machined to remove material in’a condition mon types. 
likely to cause premature failure. 


Although in general the results of fatigue tests are 
The thickness, t, of a weld specimen shall be as nearly that maximum value only when compared with similar results 
of the base metal as possible. 


' . tained on the same machine, it is assumed that reference t 
(b) Weld Metal. A specimen may be prepared from a bar two days were required to complete the repair. Even so, t! 
of weld metal prepared as prescribed for tensile tests (Section 


saving in both time and money over replacement was a |! 
V, 4-A). The box, Fig. 3, shall however have a width of 1.75 item, and one of the innumerable instances confirming the in 


The shape and dimensions of the test specimen are shown in 
Fig. 1 with the weld at the center. If the material is cast or 
brittle, the specimen shown in Fig. 2 shall be used with the weld 
located at the center. 

It is especially necessary that the 1.5 inch sides of the speci- 
mens be machined, particularly if the two pieces of base mctal 
are offset or if they form an angle at the weld. Tests made in 
the latter case, where the specimens are not machined, are no‘ 
reliable. Furthermore, care must be taken that specimens hav- 
ing the latter defects are not “straightened” before being ma- 
chined because such treatment is likely to materially decrease 
the strength of the weld. 


method 


A roughning cut in a planer or shaper 
which will just “close up” the surfaces of the specimen is suf- 
ficient. 


(B) Test Results to be Recorded 
The requirements for test results given in Section V, 3-B 
(base metal) shall be followed. 















THE WELDING ENGINEER 


Consider the IN 
its physical properties @@ 






















| the 





yy ~ 















hed The structure of the Ingot is one of the very im- 
portant items in the manufacture of Welding 


by Wire. 


The defects which appear in the Ingot will be 
he present in the resulting wire almost in direct pro- 
portion to the area. 


Section and Photo Micrograph of 
ARMCO Ingot Iron Ingot 


m The checked edges shown in the typical steel in- 
got contain films of oxide which will be evident 
in wire made from such ingots. 


Welding Wire containing oxides and physical de- 
fects is detrimental to sound welds. 


d PAGE-ARMCO Welding Rods and Electrodes 
made from ARMCO Ingots as shown have there- : 
Section and 


fore the guarantee of uniformity throughout. ae 

© Micro- 
PAGE-ARMCO Welding Rods and Electrodes os 
fulfill all the requirements of the American poe 


Welding Society Specifications. 


Carried in stock by distributors in all industrial centers 


Page Steel & Wire Co. 


MANUFACTURERS OF 


Rods—Ingot Iron and Special Analysis Steels. 
Wire—Plain and Galvanized—Spring, Rope, Telephone, Telegraph. 


Fence—Woven—Right-of-Way and F.-eeaa Link, Factory Partitions, 
tes. 


GENERAL SALES OFFICE: - n 
wrand Central Terminal, New York City Wis 


District Sales Offices: 
Chicago Pittsburgh San Francisco INGOT IRON 
Portland, Ore. Adrian. Mich. 


PAGE -ARMCO 


WELDING RODS and ELECTRODES 
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portance of welding as an indispensable economy factor in 
modern industry. 
will be made on the base metal so that the results of tests on 
welds and weld metal can also be stated in terms of the results 
of tests of base metal. It is hoped that this will permit direct 
comparisons between tests made with different types of machines. 
(A) Machines and Test Specimens 

(a) General. For tests of weld metal it will be necessary to 
form a suitable bar in a box similar to Fig. 3 and having the 
proper dimensions. 

Fatigue tests specimens should in general be machined all 
over (except the ends) and the surface carefully polished 
(preferably with the polishing marks parallel to the longest 


























Fig. 14. Testing Machine. 





axis of the specimen). No. 1 Manning emery cloth or paper 
or its equivalent will produce a satisfactory surface. 

Provided the specimens are prepared from a test weld or other 
material of greater thickness than the specimen, an equal amount 
shall be removed from both sides so that the specimen shall 
represent the material at the middle as indicated at a and b, 
Fig. 7. 

(b) Upton-Lewis Improved This 
a bending load on the specimen which is reversed during each 
revolution of the machine. 

Specimen shown in Fig. 7. The distance between the jaws of 
the machine shall be % inch. If the specimen is a weld speci- 
wien, the jaws shall be equidistant from the center of the weld 
metal. 

(c) Farmer Machine. This machine was designed specially 
for testing weld specimens. It tests the specimen as a simple 
rotating beam with free supports at the ends and two equal loads 
on a section at the middle. Specimen shown in Fig. 8. If the 
specimen is a weld specimen, the weld metal shall be at the 
center. 

(d) 
results only can be obtained as there is no means of determin- 
ing the stress. This machine loads the specimen in torsion 
which is reversed for each revolution of the machine. 

Specimen shown in Fig. 9a. 

(e) Strohmenger Bending and Impact Machine. Compar- 
The machine strikes the specimen which is 
held as a cantilever beam, bends it and releases it. This opera- 
tion is repeated upon the other side of the machine. The weld, 


Machine. machine puts 


Strohmenger Reverse Torsional Machine... Comparative 


ative results only. 
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if any, is placed just outside the clamp in such a | 
develop the maxmum stress in the specimen. 

The specimen is shown in Fig. 9b. 

(f) Moore Machine. This machine was design 
Bureau of Standards for testing large size specime: 
both welded and riveted. It loads the specimen 
beam at the third point and the direction of loading 
for each revolution of the machine. 

Specimens. Any thickness not exceeding about 
8 inches, length 32 inches. If the specimen is a we! 
the weld metal shall be at the middle of the length 
men. 








(g) White-Souther Machine. This machine loads 
of a rotating specimen as a cantilever beam. It is t 
The specimen is shown in Fig. 10. 
(B) Test Results to be Recorded 
(a) Number of cycles of the stress required to cat 
A cycle is the period of time at the end of which th 
of the variations of stress is begun. 


(b) The stress developed in the specimen (if possi! 





RECENT DEVELOPMENTS IN SPOT WELDING 

During the last few years the demand for faster 
tion, the development of the automobile, and th. 
progress of. our industries has greatly enlarged the 
usefulness for the electric resistance welding proces 
there has naturally been a, tendency to study the 
used with a view to improving it as far as possible. The 
undoubted merit of resistance welding in production w 
has been in itself a stimulus for carrying it nearer to 
fection so that all industries may make a wider applicat 
of it. 
Resistance welding does not leave a great deal to the 


macninery 
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Instructions Printed on Panel of Spot Welder. 











of the operator. His instructions are few and simple a! 
previous knowledge of the work is necessary. Consequ: 
the most important improvements in this field will ha 
be made in the machinery. The latest machine that has beet 
put on the market is the vertical spot welder made by) 
American Electric Fusion Corporation. Its design emb 
several interesting features which indicate how carefull; 
matter of improved resistance welding is being studied. 
This type of machine is suitable for either light or ! 
work. Its moving parts are balanced so that a sense of t 
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‘an per’ proper pressure for good welding, yet the parts 
ie designed to withstand the heavy strain that is likely to 
be imposed on the machine. 
' The machine is of box type construction throughout. This 
onstruction enables all mechanically moving parts to be com- 
inh enclosed. Likewise all high-voltage apparatus is com- 
aetely encased, making it a “safety machine,” that will stand 
trict inspection. 


, The treadle design is unique in that it permits the operator 

work it in the most convenient manner from any distance 
away from the machine. Yet the movement of the foot is 
always the same, giving the same unvarying pressure on the 
welding points whether the machine is the one with 12-inch 
or 56-inch depth of throat. 

The lower current carrying horn is carried on a heavy box 
construction support, which in turn is operating on special 
beam constructed ways. The electrical contact is on each 
side of the bar. Thus, no matter how the horn itself may 
spring due to any considerable pressure on its extreme end, 
the connection to the transformer will not be affected, but on 
the contrary will wipe itself, similarly to a knife switch, into 
a better contact. 

The movable contacts on the operating arm are mounted 
on a common shaft, the arrangement being such that the 
contacts are opened by gravity assisted by a strong spring 
action. The operating magnet has a permanent air gap which 
prevents the switch from sticking in the closed position, at 
the same time a device known as a shading coil is provided to 
eliminate the hum and clatter. All switches are mounted on 
black asbestos ebony and are accessible only after a door is 
removed on which a danger signal is located. Copper con- 
tacts are provided for breaking the current and in closing 
they have a very slight wiping motion then roll against each 
other and are finally pressed together. All contacts have 
ample overload capacity and can be renewed by taking out a 
single screw without disturbing any other part of the switch. 
The welding points are copper die castings and can be ad- 
justed at any angle, hence they are called “Any Angle” weld- 
ing points. The draw bolt is made from an alloy that will 
not rust and its diameter is large enough to permit passages 
* inch square, for cooling water. 

For the benefit of the set of 
furnished on an etched metal panel which is attached to the 
side of the column. 


operator a instructions is 





TORCH CUTS METAL SIDEWALK 


Getting more business for the welding shop is usually a 
question of finding new applications for the torch or the arc. 





Cutting a Metal Sidewalk. 


\n interesting application of the cutting torch is shown in 
the accompanying photograph. Here an operator is cutting 
the sidewalk in front of the building occupied by the Chicago 
Hardware Foundry Company. The walk is made of a com- 
bination of metal and glass, and the rapidity of the cutting 
torch makes this process of cutting it far superior to any 
other cutting device. 
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NEW OXYGEN PLANT IN KENOSHA 

The Wisconsin Oxygen & Hydrogen Co. is the name of a 
new company which began operating what is believed to be 
one of the most modern electrolytic oxygen and hydrogen 
plants in this country. The plant is located in Kenosha, 
Wis., and began operations on January 15th, but already plans 
for doubling its capacity are being made. 

The building is of brick and steel construction and repre- 
sents the last word in plant design. A side track next to the 
plant makes it possible to ship easily by railroad or by truck. 

This new oxygen plant marks industrial development in 

















New Plant of the Wisconsin Oxygen & Hydrogen Company. 


Kenosha, North Chicago, Waukegan and other North Shore 
cities. Practically every industrial community of importance 
contains one or more Oxygen plants and the fact that this new 
plant is running to capacity only a few months after its in- 
stallation shows that the Kenosha territory is of industrial 
importance. The men responsible for this new industry in 
Kenosha are Messrs C. P. Brant, J. R. Brant and W. L. 
Brant who have been identified with the oxygen business for 
a number of years in Indianapolis. Mr. W. R. Schoonover a 
newcomer in the oxygen field is the resident manager of this 
new Kenosha project. 


ALL WELDED STEEL SAND BOAT 
The accompanying photograph shows a steel sand boat 
made at Arkansas City, Kansas, every joint of which was 
welded. The boat is 22 ft. by 4% ft. by 4 ft. There are ten 
trusses through the center of 4 in. by 4 in. angle iron, braced 
All trusses and braces are welded. Its 
The boat was built on a sand bar, all ma- 


with 4 in, I-beams. 
weight is 22 tons. 
chinery loaded and placed in position, and then the sand was 











This Welded Boat Weighs 22 Tons. 


pumped from beneath until it floated. 
count developed. 


No leaks of any ac- 
The sand boat is equipped with a 120-horse- 
power engine, ten-inch manganese rotary pump, carries 24,000 
pounds of for machinery bases, and 25 tons of 
machinery. Sand is pumped from the boat about 125 yards 
to the cards. The same company will begin at once the con- 
struction of another boat for the same purpose. 


concrete 
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Welding Instruction Is Progressing 


HOUGH it is true that the welding ind 
broader system of instruction for operators : 
ple indication that more progress is being mad eyer, te: 
Many of the state universities and several of th: 
nological institutes include some form of weldi: 
riculum. Welding is an indispensable part of ; 
tomobile course. It is being taught in a number . M 
trade schools. The increasing importance of ¢! 
automobile, the tractor and motor-operated far 
in agricultural districts has resulted in the addit 
chanical” or “industrial” departments in the secon 
and here welding begins to make entry into t! 
schools. There is no indication that the country js hein, 
flooded with poorly trained operators yet it seems , 
these centers of instruction cannot all provide competent » 
struction in the art. The increased attention that 
to welding instruction will serve to make the various pro 
and their applications better known. 








Testing Welds 


COMMITTEE ofthe American Welding Society has recent 

completed the task of recommending a set of standard tests 
for welds. The recommendation includes shop tests, com- 
mercial tests and research tests. The description of these 
tests as published in this issue of The Welding Engineer a 
therefore of interest and value to all members of the industry 
The simple tests which enable the shop owner or foreman t 
make a check on the skill of a new operator will not co: 
tribute the information concerning the characteristics of |! 
weld which the research engineer demands; and by the same 
token the welder in the repair shop lacks the facilities and 
time required for research. The grouping of these standar 
for tests has been well done, and the details of procedure 
have been carefully worked out. It remains to establish the 
real value of these standard tests by putting them into 
tice. Changes will undoubtedly be found advisable at the end 
of the year’s time that has been suggested for working with 
these standards, and these changes should be formulated wit! 
practical applications of the present standards as a basis 





Economy in Production 


MANUFACTURER who had been worried for several 

by labor troubles finally arrived at a partial solutio: 
difficulties by inventing a machine which eliminates 
operations from his production method. A necessary adjunct 
to the device is the acetylene torch, which substitutes 
of tack welds, made in a few seconds, for a longer and tar 
more tedious operation. This is a typical example of the 
sibility of extending the use of welding. An outfit i: 
in one department gradually suggests furtner uses. 
ably a new application results in economy in producti 
the work is well done it results in a better product as 





Up-to-date Welding Service 


6“ ERVICE” is a favorite word with the man who 
S tises. The welder who advertises to any extent | 
emphasize the word, for service is the best thing he 
offer. The outfit that typifies up-to-date welding servic: 
outfit that can go to the work when it is not exped 
bring the work to the welder. One large truck will ca: 
arc welding equipment and a gas welding outfit complet 
an air compressor and accessory tools. 





It can cover a la! 
ritory and effect big savings in time and labor. The motor- 


ized welding outfit is used extensivvely in the United 
and the service it can render assures success. 
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WRECKED SHEAR RECLAIMED BY WELDING 





The $3,000 metal shear shown in the illustration was broken 
in thirteen different places. In common parlance it was a 
“total wreck,” and not many years ago it would have been 
worthless except for a nominal value as scrap. In this day ot 
modern welding, however, broken machinery of all kinds can 
be repaired so readily, so cheaply and so satisfactorily that 
the first thought is always for reclamation. 





—a 


Welding Saved This $3,000 Shear. 


In this instance the big shear was shipped to the Newark 
welding shop, of the Oxweld Acetylene Company, where it 
was made over by the welding operators, at a charge to the 
customer of a very small fraction of its former value. There 
were no unusual features encountered, and the job is cited 
only as being typical of what has now become every-day 
practice in the up-to-date oxy-acetylene welding shop. 





ADDED EVIDENCE THAT CAST IRON CUTTING HAS 
REAL COMMERCIAL VALUE 


Instances indicating the value of cast iron cutting as a real 
economic factor in industry continue to multiply. The fol- 
lowing cases are fairly typical of its emergency uses: 

The superintendent of a large Indiana manufacturing plant, 
asked if he ever had occasion to cut cast iron, replied in the 
negative. In his opinion, it might be an entertaining stunt, 
but he saw no practical utility for the practice in his plant. 
Curiously enough, a few days later in remodeling some of 
the powdered coal furnaces in the power plant, it was found 
that the cast iron floor plates for the upper deck were several 
inches oversize and would have to be cut off. The plates had 
been hoisted and bolted into position at one end before it 
was discovered that the other ends extended over instead of 
resting on the center of the supporting “I” beam. The at- 
tempt to correct the fault by cutting off the excess lengths 
with drilling tools proved very slow work. After two and 
one-half days of continuous drilling, during which time gangs 
of brick masons and machinists were forced to wait in idleness 
and only two of the four plates had been cut, the superin- 
tendent ordered a cessation of the drilling and asked the aid 
of welding operators to complete the job. 


The oxy-acetylene operators cut the two remaining plates in 
one hour and 45 minutes. The work was done so accurately 
that the finished plates were found to line almost perfectly 
with the center of the beam. The plates were 1% inches thick 
and 60 inches long, the operation consuming 310 cubic feet of 
oxygen and approximately 100 cubic feet of acetylene. An 
interesting feature was the fact that the cutting was effected 
directly over and without injury to the beam and without any 
difficulty on this account. 


JERRY AND JIM 






By Weldon 
Jerry is strong on Science, but Jimmy goes hin inn 
“Ain’t that one elluva luck,” says Jerry, “here | we ties 


weldin’ this doggone thing three times already a 
acrackin’.” 

“Well maybe you did and mebby you didn’t,” J; 
in, kinder sly like. 

“Mebby nothin’,” hollored Jerry. “You sawe lit 
shrimp, I have forgot more about weldin’ in my time than y, 
ever knowed.” 

“Mebby so, mebby that’s just it,” says Jimmy, mild | 
all the while smilin’ out the corner of his eye. 

Jerry was good and sore all thru and got to swear 
thin’ scandalous. The way he bawled out Jimmy was fer, 
and then he did some tall explainin’. 

“T’ll tell you what’s causin’ this,” Jerry palavered, “it’s + 
cussed mollycubes what’s doin’ it.” 

“Never heard of mollycubes,” says Jimmy. 

“Well, I reckoned you didn’t, you poor fish. You think 
you knowed somethin’ about weldin’ and then you don’t eve; 
know what a mollycube is. Now listen Jim, a mollycube js 
what you might calla metal-cooty, it just eats up all th 
carbon. That’s what it is doing all right and when you onc 


Ke 





Jerry Chases the ‘‘Mollycubes.” 


get them in the weld, then it’s good night. What you will 
get is a lot o’ rotten dirt and blowholes. One time when 
was weldin’ a whale of a cast iron frame, I run into them and 
believe me, boy, it was some job to clear them out. I had 
to use up all of a whole sack o’ salt with the fluxin’. That's 
the only thing what kills them. You oughta seen them comin 
out, loads an’ loads, swimmin’ like a scum on a frog pond 
That’s the whole trouble, boy. Get me?” 

Jimmy got awfully disgusted and then he let out strong 

“Where did you get that stuff, Jerry?’ he said. “You sure 
talk like one o’ them sales guys what’s shootin’ off their gab 
When they ain’t got the stuff they let loose a lot 0’ gas a! 
mollycubes an’ metal-cooties an’ carbuncles an’ that kind « 
junk. You fellows make me sick. When you are weldin 
why in blazes don’t you do it then? Here I have been watchin’ 
you foolin’ with that thing all day. You are too blasted !az) 
to heat it good an’ weldin’ it cold don’t ever do it. That bu! 
o’ weldin’ sticks you got is nothin’ but dirty stove iro! 
you ain’t got brains to know that much. You aint even holdin 
your weldin’ flame right, neither. Half the time it looks like 
an old paintin’ brush, that’s my idee, if anybody likes t 
know.” 

Jerry was sure stumped the way Jimmy called him 4 
shut plum tight the rest of that afternoon, what was 
unusual. 
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Roebling Welding Wire 





ROEBLING ELECTRODES 


Roebling Wire Electrodes are supplied in the following standard sizes: ™%4-in.; Yy-in.; y-in.; %-in.;, fy-in.; 
ye-in.; gy-in., having a standard length of 14-in., in bundles 50 Ibs. each, and are always available for quick ship- 
ment. Sizes other than the above and as large in diameter as %-in.; having any length required, either straightened 
or in coils can be furnished on order. 





ROEBLING WELDING STICKS 


Roebling Wire Gas Welding Sticks are copper coated to distinguish them easily from Roebling Electrodes. They 
are supplied in standard sizes: %-in.; Yo-in.; %-in.; fy-in.; %-in.; sy-in.; gy-in.; ye-in.; and in standard lengths 
of 36 in. in bundles weighing 50 Ibs. each, well protected by weatherproof paper or burlap. Sizes other than the 
above either straightened or in coils can be furnished on order. 


JOHN A. ROEBLING’S SONS COMPANY, Trenton, N. J. 





New York Boston Chicago 
San: Francisco 


Philadelphia 
Los Angeles 



































Hold on! What were you doing just then? Stor- 
ing away that interesting bit of welding experience, 
or a photograph, perhaps? Don't do it? Give it to 
us. We want to show it to 5,000 other readers of 
The Welding Engineer (you're the fitty-one hun- 
dredth). If there are objectionable features to it, 
just leave it to the Editor (he studied surgery), cut- 
ting off and adding to is his hobby. 


Another thing, when you work out a successful solu- 
tion to a welding problem write us about it. Gram- 
mar and composition don't count— it's ideas we want. 
If a sketch would illustrate your job in good shape, 
just make a rough pencil sketch; our draughtsman 
will do the rest. 


If the welding industry is to grow, you welders must 
pass along your experiences. We pay for them. 


THE WELDING ENGINEER 
608 S. DEARBORN ST.., CHICAGO 








Pittsburgh Cleveland Atianta 
Seattle Portland, Ore. 


Glad to Meet You All! 


I am the First Real 
Production Welder! 


What Is Your Name? 
Let's Get Acquainted! 


WRITE ME! 





OFFICE AND WORKS: 1908 NORTH HALSTED ST. 
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WELDING OF NON-FERROUS METALS 
(i. e. Metals Other Than Iron and Thin Iron Shapes.) 
HE welding of non-ferrous metals and the welding of 
thin iron plate are very similar, i. e., the problem here 
is that, there is no viscous point, the metal is either solid or 
fluid, and when fluid, unless exactly horizontally level and 
backed up by some heavier colder piece, will melt and run 
away. 
If the pieces to be welded are backed up by the heavier 
metal piece, or if they are in a trough shape with the “V” of 
the trough at the bottom, welding with the electric arc is very 
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easy by ordinary methods, but various arrangements must be 
provided in order to keep the fluid parts from running out of 
place. The simplest and most effective arrangement is as 
shown in Figure A, the adjustment of two plates, i. e., copper, 
aluminum, bronze, brass or thin sheet iron being so arranged 
that there are two vertical abutting edges. The arc, whether 
from a graphite electrode or from a metal adding electrode 
similar to the plates to be welded, is then run rather rapidly 
along this edge, melting the two vertical edges together into a 
single bead, as shown at B. 

Copper tanks, thin sheet water packets and many other 
uses allow electric welding to be applied to these jobs. Weld- 
ing entirely automatic has been done in this manner, simply 
passing the edges at an even rate under the arc. 

Figure D shows the method of two overlapping plates. 
The arc being held mostly from the upper plate, as shown at 





*Instruction No. 12 from the handbook of the Electric Arc 
Cutting & Welding Co., 152 Jelliff Ave., Newark, N. J. Copies 
of the complete instruction book may be had from this company 
at $1.25 each. 
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E, allowing the underplate to serve as the ; 
molten bead. In welding with the graphite ar 
choice of the single graphite rod with the wor! 
trode, as shown at B, or of the double grap! 
arc, as shown at C, with the work under - 
electrode. 

These two methods offer distinct solutions fo 
in that the single graphite method is simil, 
electrode, and on pulling away the heat in ¢! 
creased due to the voltage having increased ac; 

This, on thin work or non-ferrous method gen 
in a hole or a burned spot. With the method s 
action is similar to that of the gas torch, i. e., + 
be pulled away from the work and the amount 
plied to the work lessened, the heat being const 
amount supplied to the work being in direct 
the distance of the flame from the work. T) 
thinner and more delicate work being accomplis! 
other method, and allows of two plates being float 
more delicately than with the single electrode m: 

As shown in Figyres F and I, a separate fille: 
can be used as with a gas flame by either the sii 
or the double graphite arc. Figure F shows th: 
welding aluminum crank case with the inside of 
case moulded around the spot to be welded with 
bestos which serves to keep the original shape of th 
case while the aluminum is fluid, i. e., aluminum ha 
defined viscous point as has steel. Aluminum, 
bronze in general require a mould of plaster oi 
asbestos to be made to keep the metal from flowi 
after being melted by the arc, unless work is so thi 
serves as its own backing. Figures G and F show met 
applying a small section to a larger one. Her 
electrode can be used successfully, the arc being draw: 
from the large section, carefully watching the e 
lighter section to see that it does no more than flow 
puddle made in the larger section. 

Lead burning can be easily and quickly accomplis! 
the following manner: In any machine where 6 to 10 \ 
are available and 80 to 100 amperes by the use of a gray 
or carbon rod about % inch in diameter lead can b 
burned loose or welded together in the following manner 

Place the carbon in the electrode holder with various lengt 
protruding according to the current desired; in other 
if too quickly heated a longer length of carbon p1 
will cut this current to point desired. The carbon is 
against the spot to be welded. It will glow white hot at t 
end shortly. The lead will then melt without oxidizing 
there is not too great current allowed and in this molte: 
can be worked about so as to burn loose or weld toget! 
desired. Seams can be welded in this manner or an) 
known uses of lead burning. 

The spotting of cylinder bores with the nickel electrod 
the spotting of pins to the head, such as the retaining pu 
ballbearings require an arc that is self extinguishable, that 1s 
not a sustaining arc which can only be put out by pul! 
away. The only known means of providing this characteris! 
is by A. C. or low voltage D. C. by a flash non-susta! 
which results in the spotting desired, and the arc does ! 
have to be pulled out which would form an ugly crate! 
cause maximum heat is applied at the finish. Another: 
for this type of arc is tacking spots where it is high!) 
desirable to have a crater where the work is general! 
and craters would be fatal. 


an 





The Pittsburgh Reinforced Brazing & Machine Co tts- 
burgh, have developed a high-pressure oxygen compressor 
with a capacity of 45 cubic feet of free oxygen per minute, 
compressing it at 2,000 pounds pressure per square in An- 
other of their products is cylinder valves for high-pressure 


gas cylinders. 
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DISCUSSION ON:—“EFFECT OF HEAT TREATMENT 
ON NITRIDE IN METAL ARC WELDS 


S. W. Miller* 


In the discussion of the strength of electric arc welds made 

with bare mild steel electrodes, it should not be forgotten that 
as yet there is no proof that the so-called needles are nitride 
f jron or that the eutectoid, which has the appearance of pearl- 
ite, is really partly composed of iron nitride, because as yet the 
chemical composition of these items has not been determined. 
In spite of this, I believe that the needles and eutectoid are 
really caused by the presence of nitrogen. The facts are that 
the structure of arc welds resembles iron that has been sub- 
jected to the action of ammonia at high temperature. 


Comstock has shown that certain etching reagents will show 
a difference between iron nitride and iron carbide, which strongly 
resemble each other’ in appearance when the usual etching 
methods are used. It is also impossible that the white constitu- 
ent called iron nitride can be all iron carbide, because then the 
carbon content of electric welds would be very high, and it is 
well known that it is not over 0.05 or 0.06 per cent with usual 
electrodes. Again, the iron nitride is easily scratched with a 
needle, while iron ‘carbide is not. 

It is not at all impossible, however, that carbon has some- 
thing to do with the structure because Wheeler has found that 
the treatment in ammonia carbonizes the outside of the piece, 
30 that its carbon content becomes as much as 0.64 per cent in 
hours at 750 deg. C. (Table published in “Mining and Metal- 
lurgy,” April, 1920, “Nitrogen in Steel and the Erosion of 
Guns,” by H. E. Wheeler.) 

The author of this paper states that the carbon comes from 
impurities in ammonia, such as carbon monoxide, carbon dioxide, 
acetylene or methane. I have, however, found no iron carbide 
in the form of small islands of cementite in electric welds, 
although they always contain some carbon, say up to 0.05 per 
cent. It therefore appears probable to me that the carbon is part 
{ the eutectoid which is visible in electric welds. 

[ do altogether agree with Mr. Wheeler in his contention that 

1 nitride is not visible in steel containing nitrogen, because 
the lines and eutectoid visible cannot be produced alone in the 
amount existing, so that the lines and the eutectoid must be 
lue at least in part to the nitrogen, even if the carbon does have 
something to do with their formation. 

With regard to the effect of these lines and the material of 
which they are composed on the metal, it should be remembered 
that the dark lines usually shown by etching are not the needles, 
of more properly speaking, the plates themselves. The plates 


— 


* Proprietor, Rochester Welding Works. 


are exceedingly thin in electric welds, probably usually not over 
one-one hundred thousandths of an inch thick, and the dark 
lines seen are simply due to the iron being dissolved away 
from around the plates by the action of the etching fluid. This 
can be readily shown by etching in steps, when it will be found 
that light etching brings the lines out, while further etchings 
make them wider and wider. 

I have shown quite clearly, and it has been confirmed by 
Mr. H. S. Rawdon of the Bureau of Standards, that the slip 
bands caused by the distortion of an arc weld, do not bear any 
relation to the plates and that therefore they are not a source 
of weakness in the weld. 

I have never seen an arc weld ruptured at a nitride of iron 
plate or crystal, or at any spots of eutectoid, so that I cannot 
believe that nitride of iron has anything to do with the brittle- 
ness of arc welds. There is no question that the iron nitride 
goes into solid solution when quenched at the proper tempera- 
ture, but it would seem that under these conditions there should 
be no nitride of iron at the grain boundaries and therefore there 
is no evidence given that nitride of iron is responsible for any 
increased brittleness of specimens so treated. 

It may be of interest to note that Dr. Henry Fay of the Massa- 
chusetts Institute of Technology, in speaking of the effect of 
nitrogen on case-hardened pieces, states “that the evidence all 
points to its being beneficial, adding to strength and hardness up 
to certain limits.” (Nitrogen and Case Hardening, “Chemical & 
Metallurgical Engineer,” February 16, 1921.) 

It has been my experience that needles are not always .pres- 
ent, but that there is always present either the needles or a 
white constitutent resembling in appearance cementite and that 
the two do not exist close together except in rare instances. 

Specimen No. 7, Table 1, does not have the nitrogen content 
given, but the tested strength is somewhat greater than speci- 
mens No. 1 and No. 2, which were tested without being heat 
treated. These two latter specimens give 46,500 Ib. and 52,000 
lb. tested strength, while specimen No. 7 shows 54,000 lb. there 
being more difference between No. 1 and No. 2 than between 
No. 2 and No. 7, so that it is doubtful if the treatment caused 
the increase. I am also inclined to doubt that such a short 
treatment as 15 minutes would increase the elongation 156 
per cent. 

In studying metal arc welds it must be remembered that they 


‘are exceedingly irregular in quality and that before any laws 


can be deduced from tests on them, the number of tests must 
be sufficient to eliminate these irregularities. 

An examination of the tables given in the paper show this 
very clearly. For instance, at 1,800 deg., Table II, there are 


two test pieces. The variation in the elongation as given 
At 900 deg. the variation between the minimum 


is 130 per cent. 
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and maximum elongations of the three test pieces is 409 per 
cent of the minimum. At 800 deg. the maximum tested strength 
78,000 Ib., is 167 per cent of the minimum 47,750 Ib. 

In table 3-A, the data is far more meager and an endeavor 
is made to deduce laws on the basis of one test piece for 
each temperature, which is certainly insufficient. For instance, 
it is inconceivable that a mere change in the quenching temper- 
ature from 1,800 deg. to 1,700 deg. all other conditions being 
the same, would increase the tested strength from 10,540 Ib. 
to 69,500 Ib., an increase of 559 per cent. 

Again, the tensile strength at 1,000 deg. quenching temper- 
ature is given as 9,486 lbs. while at 900 deg. and 1,100 deg., it 
is about 26,250 Ibs. (1,100 deg. — 31,500 Ibs., 900 deg. — 21,000 
Ibs.) It would seem impossible that this great change in 
tensile strength should occur simply because of the slight vari- 
ation in quenching temperature. In table 3-B, which gives the 
results of specimens quenched after heating for five minutes 
instead of fifteen minutes as in table 3-A, at 1,300 deg. the 
tensile strength is given as 37,000 lb. while in 3-A it is given 
as 18,500 Ibs. It does not seem possible that an increase of 
only ten minutes would decrease the tensile strength 100 per 
cent at this low temperature. 

Again, the tested strength in table 3-B, at 700 deg. is given 
as 82,750 lb., while at 800 deg. it is 67,500 lb., and at 600 deg., 
65,500 lb. There would seem to be too much variation at such 
low temperature in such a narrow range to warrant any con- 
clusion which would be at all accurate. 

Further, if it is supposed that the figures are accurate, there 
aré two variables, one of which is the time, and the other, the 
difference in method of cleaning the layers of the deposit, and 
the effect which can be assigned to each one cannot be deter- 
mined. 

A comparison of table No. 2, with table No. 3 shows that 
it is necessary to have a large number of test pieces before 
any conclusions can be drawn, because there is a wide varia- 
tion in table No. 2, between the test pieces at the same tem- 
perature, and it would seem fair to assume that there would 
be an equally wide variation between the results under quench- 
ing conditions, where it is much more difficult to control the 
temperature at which the pieces are quenched. Further, if we 
assume that the figures in table No. 3 are correct, and that the 
curve as drawn gives the law, there must be a critical point at 
every 100 deg. 

One very important matter which has been entirely over- 
looked by the authors is where the rupture occurs in these speci- 
mens. It has been my experience that in electric arc welds 
this path of rupture is always intergranular, the first evidence 
of it being at visible defects in the welds which are really 
grain boundaries. This is true no matter what treatment the 
piece received, and is the result of the examination of severai 
hundred welds. 

There is only one heat treatment with which I am familiar 
which will in any way increase the ductility of a metal arc 
weld, and that is heating it in a reducing atmosphere. Of 
course the higher the temperature at which this is done, the 
less time required, but a period of two hours at 1,200 deg. 
F. with air cooling of the specimen will notably increase the 
ductility. I have no quantitative results because of the difficulty 
of getting arc welds that are uniform. Specimens heated in 
an ordinary furnace are made more brittle because of the 
oxidizing atmosphere. 

Andrew produced brittleness in ordinary steel by heating in 
a slightly oxidizing atmosphere, and removed it by the treat- 
ment referred to above. My experience is that all brittle steel 
has am intergranular rupture, which means that the grain boun- 
daries must be weaker than the rest of the material. These 
grain boundaries are apparently more readily attacked by oxy- 
gen than the crystal line matter of the grains, so that there is 
probably formed at the boundaries a thin film of oxide which, 
being non-metallic, has no ductility. The reducing atmosphere 


changes the oxide to metal and increases the ductility of the 






specimen. I admit that the explanation I have ; 
retical and I doubt that absolute proof can ever 
of its accuracy. Certainly a very large number oj 
be needed before it could be accepted, but it is in 
all the facts known at the present time. It means 
and not nitrogen is the element in welds that 
brittleness. My belief is that this is true in all stee! 

There is one other point which should be mentio: 
is that the Owens test, in my opinion, is not quantitative. sh 
is, that tested strength cannot be fairly determined }, It % 
splendid test for checking up welders, but when it is attempy. 
to use it to determine the real physical qualities of n 
am of the opinion that variables, such as frictio: hikes 
the pin and the ring, are such that no accurate results can hy 
obtained. 

On the other hand, if the results are accurate, 
shows the futility of attempting to deduce laws from 
irregular material as that which exists in arc welds. un! 
very large number of pieces is tested. 


H. S. Rawdon * 

A study of the properties of steel after fusion by the elect; 
arc is of fundamentad importance in the study of arc welding 
As a part of such a general study of arc-fused steel wi 
was carried out by the Bureau of Standards, considerab), 
tention was paid to the thermal characteristics of such materia 
The results obtained may be of interest here in supplementi 
and explaining some of those of Mr. Owens. 

In Fig. 18 are given heating and cooling curves of a specimer 
taken from low-carbon steel electrodes used for welding a 
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Fig. 18—Thermal ‘characteristics of arc-fused steel. 

The direction of arrow indicates whether the curve is a heating 
or a cooling curve. The numerals indicate the number of ‘runs 
taken on the same specimen. 
also of the same material after arc-fusion. Observations upon 
the “arc-fused” specimens were taken during the cooling, down 
to 150 deg. C (300 deg. F), but since no indication of any trans 
formation below these shown in Fig. 18 was 
curves were not reproduced in full in order to avoid excessive 
reduction in size during reproduction. A “pearlite point” might 
be expected in the unfused specimen. . The carbon content 
so low, however, that any transformation corresponding t 
formation of pearlite would be very inconspicuous. 

The composition of the material before and after fusion was 
as follows: 


obtained, 














Before fusion After 
per cent per ¢ 
| aL a NS Ie ET ee ee: 2 0.02 0 
Silicon. .......... 0.16 0.0 
URE 5 ..cittthebcanck .. 0.04 0.04 
NEI EY Se ee 0.004 0 


It is evident from the above that the carbon-content \ 
affected by the fusion and that the silicon was practic 
removed. The most striking change was the increas¢ 
gen in the material. It is this element without doubt, t! 
the cause of the changes in the thermal curves shown in Ii 





U. S. Bureau of Standards. 
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| O be ready when and where you want it, to be absolutely safe, and to do 
4 its work economically and efficiently—these are the three essentials of 
oxy-acetylene welding and cuttin’ equipment. 
The Carbic System meets these requirements. Acetylene from cakes, that’s 
the Carbic idea. 
J A cake of Carbic as Completely charged, the Carbic Renerator weighs only 200 pounds—move it 
taken fromthedrum where you will—real portability. 
bg ee Omg and Safe—The Fire Underwriters Laboratories’ lists Carbic as Standard. 
4 And efficient—Carbic will handle the big, jobs as well as the small. Acety- 
“ lene from Carbic costs but half as much as compressed acetylene, and there 
is no tank investment. 
re In addition to the three essentials, Carbic has many other advantages. Let 
at us explain about the Carbic System for your work. 
A partly used cake The Carbic line is complete, including Zenerators, torches, 
of Carbic. “Good regulators and all other necessary apparatus and supplies. 
$ for another round.” 
Carbic Manufacturing, C 
Duluth, Minnesota 
—___—_-- Sales Offices : ——— 
NEW YORK, 141 Centre Street CHICAGO, 111 W. Washington Street 
BOSTON, 27 School Street PHILADELPHIA, 18 South 7th Street 
Representatives and Stocks in all Principal Cities 
Carbic Cakes save mone x, time and patience, and yield a purer gas 












46 


THE WELDING ENGINEER 


The principal effect consisted in the lowering and partial sup- 
pression of the A,, or gamma-iron change, the A, or magnetic 
change being unaffected throughout all the heatings. It is quite 
evident from Fig. 18 that a nitrogen content in iron of 0.13 
per cent causes non-ritical or transformation points of itself, at 
least such as would be revealed by thermal analysis. 

Fig. 19 shows that a large number of “nitride-plates” were 
present in the arc-fused metal after the thermal analysis “runs” 
and it is evident from a comparison of Fig. 19 a and b, that 
the form and size of the “nitride-plates” changed very con- 
siderably during the heating incidental to the thermal analysis. 
No pronounced energy change however accompanied their forma- 
tion. 


should be along somewhat the same lines as that 
tempering of hardened steels. It is well-known that 
a martensitic steel very pronounced changes in pr 
chanical as well as chemical and magnetic, occur at ; 
far below those at which the structure shows visib|, 


James W. Owens 
The basic idea underlying this research, when 


was to relate the metallographic structures observed 
arc deposit with corresponding physical characterist 

Believing that the metallographic structure and ph 
acteristics were affected by the rate of cooling I felt | 
was varied within a wide range it would be possib| 
some conception of the influence of this factor. 


Fig. 20. 


Fig. 19—Microstructure of the are-fused metal 
used in thermal analysis. x 500. 

The specimen was heated four times as shown 
in Fig. 1. The total length of time above the 
temperature of the Aca transformation was 6 
hours. A, initial structure as fused; B, struc- 
ture after heating. Etching reagent, 2 per cent 
alcoholic solution of nitric acid. 


Fig. 20—Microstructure of Arc-Fused Steel After 
Quenching in Water from 1000° C. x 500. 
The plates characteristic of the material be- 
fore heating have disappeared and a mar- 
tensitic pattern has been produced. Etching 
reagent, 5 per cent alcoholic solution of picric 
acid. 


Fig. 21—Microstructure of arc-fused steel, 
showing the effect of heat treatment. 

The specimen was quenched in water from 
approximately 1000° and reheated as shown 
below. A, arc-fused metal as deposited; B, 
same as A after quenching and subsequently 
reheating to 650° C; no “plates’’” have been 
formed by this treatment; C, a quenched speci- 
men was reheated to 700° C; a few plates have 
appeared; D, a quenched specimen was reheated 
to 800° C; E, a quenched specimen was re- 
heated to 935° C. Etching reagent, 2 per cent 
alcoholic solution of nitric acid. 





-e 
Fig. 21. 











The temperature at which the lines reappear in arc-fused metal 
which has been quenched was determined by heating specimens 
quenched in water from 1,000 deg. C (1,830 deg. F), to various 
temperatures as shown in Fig. 21 and then examining the ma- 
terial microscopically for evidence of the reappearance of the 
lines. Fig. 20 shows the structure of the quenched specimen, 
no “nitride lines” were found but the material showed a circular 
or martensitic pattern throughout the grains. Fig. 21 is self 
explanatory; no lines were found in quenched metal after 
reheating to 650 deg. C (1,200 deg. F), but by heating to a 
slightly higher temperature, 700 deg. C (1,200 deg. F), a 
few of the lines formed. By heating to successively higher 
temperatures, they became more and more pronounced. Some of 
the “pearlite like” islands were found in the specimen reheated 
to 925 deg. C (1,700 deg. F). 

This general behavior of the quenched arc-fused iron upon <e- 
heating is confirmed by the observations of Ruder* upon the be- 
havior of nitrogenized electrolytic iron upon reheating after vig- 
orous quenching. 


It would appear from the above results that the explanation 
offered for the change observed in the mechanical properties of 
specimens of arc fused metal reheated after quenching shculd 
be modified somewhat since the pronounced changes occur at a 
temperature considerably below that at which the “nitride lines” 
become visible under the microscope. Perhaps the explanation 


With this in view, test specimens were deposited as follows 


(a) On pipe sections which were flattened and thru 
water at a temperature of approximately 50 deg. F was fi 
(b) On ¥% inch ship plates at atmospheric temperatur: 
(c) 
during the period of depositing the metal. 


In examining these specimens under the microscope differet 


in structures were observed and physical tests showed 
sponding differences. Deposits on the water pipe gave hig 
sile strength but low elongation, viz., 


deposit on ship plate at atmospheric temperature gave an a\ 
tensile strength and average elongation, viz., 50,610 poun: 
sq. in. and 6 per cent, respectively, (average of 6 specin 
deposit kept hot during welding gave lowest tensile strengt 
low elongation, viz., 29,000 pounds per sq. in. and 2% pet 
respectively, (1 specimen). A standard tensile test spe: 
was used for all of the foregoing tests. 

It was now apparent that a more detailed analysis was | 


sary and as the number of test specimens required was unu: 
numerous (over 88 being tested) the ring shaped specimen 


used instead of the standard rod or bar specimen. The 


win 


59,260 pounds pe! 
in. and 2% per cent, respectively, (average of 6 specime! 


men being small and easily prepared reduced time and ex: 


to a minimum. The small size ‘of the specimen permits 
posit of reasonable size from which can be cut all the spe« 


desired for any test, thus eliminating a number of indet 


On % inch ship plates which were kept hot by gas torc! 
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Johnston Aluminum Welding Goggles 


The Lightest Weight Welding Goggle 


The Johnston Aluminum Welding Goggle complete 
with lenses weighs 11 ounces. How does your present 
goggle compare? 

The cups are made of seamlesss aluminum tubing, in- 
sulated with a non-conductive material which will not 
stick, gum nor rot. The lenses are mounted in aluminum 
rims which permit rapid changing. Notice the adjust- 
able features. 

The lenses are genuine Weldoglas which have met 
with universal favor in our fibre goggles. They screen 
out the harmful rays and permit good vision. Clear 
cover glasses protect the welding lenses. 

Prices and quantity discounts furnished upon request. 
Ask for our new catalog on Head and Eye Protectors. 


GEO. Ss. JOHNSTON COMPANY 
Manufacturers of Hygrade Optical Products 
4101 Ravenswood Avenue, Chicago, Illinois. 


Columbus Davenport Dayton New Orleans 
Nashville Peoria Los Angeles Evansville 




















Asbestos 
Welding 
Paper 


Sclentifcally prepared WELDBEST AS- 
BESTOS LDING PAPER has been 
developed for the welder so as to stand up 
under hard usage and high temperature. 
Its special construction eliminates the 
throwing out of noxious and injurious 
smoke, gases and fumes so harmful to 
welders. 


It will last longer and you will like it 
better. It eliminates the welder’s troubles 
with welding paper. You can do more and 
better work with WELDBEST. 


Send for FREE Sample TODAY 


We will be glad to send you a free sample 
for testing purposes, for we have con- 
fidence of its efficiency under a most se- 
vere test. 


Our label “Weldbest” is on every roll 
which comes in 100 Ib., 36 inches wide. 


Immediate shipments from our factory in 
Pennsylvania or warehouse in Chicago. 


ASBESTOS PRODUCTS CoO. 


CHICAGO, ILLINOIS 


Consumers Building 





Oxy-Acetylene 
Oxy-Hydrogen 








Backed by the longest service, greatest 
development, and widest practical expe- 
rience in application. 


Time—E fficiency—and the Greatest 
Number of Successful Users—have made 
Davis-Bournonville apparatus the stand- 
ard for comparison in the Oay-Acetylene 
industry. 


Everything for Welding and 
Cutting— 


From a Welding Torch to a Welding 
Machine. 


From a Cutting Torch to a Cutting Ma- 
chine. 


Krom a Portable Outfit to a Gas Plant 
and Highest Grade Welding Supplies. 


The most complete range of equipment 
manufactured for oxy-acetylene and oxy- 
hydrogen users, including acetylene gene- 
rators, oxygen and hydrogen generating 
systems for industrial plants, portable 
welding and cutting outfits, shop and fac- 
tory installations, and special machines for 
welding and cutting in factory production 
work. 


Bulletins for your every 
requirement—ask for them 


Davis-Bournonville Co. 


Factories and General Offices, Jersey City, N. J. 
Canadian Factory and Offices, Toronto, Ontario. 
OFFICES: 

Atlanta Dallas Pittsburgh 
Boston Detroit Portland 
Buffalo Los Angeles San Francisco 
Chicago Minneapolis Seattle — 
Cincinnati Montreal St. Louis 
Cleveland Philadelphia Toronto 
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inate factors such as varying chemical composition of the elec- 
trode, fatigue of the operator, etc., which would have been in- 
troduced by the use of the standard specimen referred to. 

Mr. Miller questions the accuracy of the test data, due to the 
method of testing employed. It is unfortunate that Mr. Miller 
is not acquainted with the test as it exists today, but only knows 
of it in its early stages of development, when a tapered conical 
plug was inserted in the cylindrical hole of the ring and no al- 
lowance made for variable friction. The test is now, not only 
suitable for “checking up welders” as Mr. Miller agrees, but was 
specifically developed with the latest refinements so as to make 
this research possible, furthermore problems of testing peculiar 
to welding demand solution even if that solution is attempted by 
methods not regarded as standard practice. 

An outline of the test is as follows: 

The ring shaped specimen is placed on a hardened steel dic 
which rests on the base of a standard tensile testing machine 
and expanded to the point of fracture by a hexagon shaped piug 
which bears against a sector-like hexagon wedge inserted in the 
hole of the ring. The surfaces of both plug and wedge are 
carefully hardened and ground to secure a constant coefficient 
of friction. The load required to break the ring is not on the 
testing machine and the true breaking strength calculated, proper 
allowances being for friction as noted. 

The per cent elongation is obtained by measuring the circum- 
ferential stretch of the ring by a suitably designed gage. Cali- 
bration curves for both friction and per cent elongation are used, 
the accuracy of which have been verified by checking against 
standard tensile specimens. All parts of the apparatus in proper 
alignment being constructed as a unit for use with any standard 
tensile testing machine. 

In a letter received from Mr. Eicholtz of the Westinghouse 
Electric and Manufacturing Co., relative to the paper, he says: 
—“I am particularly interested in noting that you have obtained 
ultimate tensile strengths as high as 83,000 lbs. per sq. in.” 

Using a standard tensile test specimen I have obtained a tensile 
strength of 72,000 lbs. per sq. in. for a mild steel electrode de- 
posit cleaned with brush only and in view of the fact that speci- 
mens in the test which showed a strength as high as 82,750 lbs. 
per sq. in. were specially prepared by removing the slag with 
a pneumatic roughing tool and were then heat treated, it does 
not seem unreasonable that this strength should be obtained. 

In interpreting these curves allowance has to be made for the 
non-uniformity of a metal arc deposit when cleaned with a brush 
only as in Table Nos. I, If and IIIA, but marked changes in 
direction of curves as plotted for quenched specimens would 
certainly subordinate the importance of this factor in inter- 
preting them. This is also true of the short annealing curves 
and if smooth curves were drawn through the points plotted they 
would indicate that short annealing does not apparently alter 
the tensile strength but by its means the highest elongation pos- 
sible can be secured by heating above 1000 deg. F and slowly 
cooling as outlined in the paper. 

Not much significancec is placed by the authors on the long 

and very annealing curves shown nor the 1800 deg. point of the 
quenching curve plotted from Table IIIC, this data being only 
included as a possible aid or check on future research. 
Test Specimens :—Tables 1, 2 and 3A were cut from deposits, 
each layer of which was cleaned with the brush only and as 
results were not always consistent it was decided that in check- 
ing test 3-A by test 3-B, that deposit must be free from slag, 
therefore, each layer in this case was cleaned with the pneumatic 
roughing tool (using the lowest possible air pressure) thus secur- 
ing remarkably perfect specimens. By referring to curves it will 
be noticed that those plotted from Table 3-B are consistently 
higher in both tensile strength and ductility than those plotted 
from table 3-A, which leads us to believe that these curves 
mutually check each other. 


It is not intended that the conclusions drawn by the authors 
from this research are absolute or final and it is hoped that 





other investigators will parallel this research a; 
conclusions arrived at can be verified. In any , 
themselves, as is stated in the paper, purpose to 
check all their data. This is a fundamental resea; 
to secure consistent annealing results, we must « 
ard technique, which at least we have attempt 
technique will enable us not only to anneal th: 
affected area of the base metal, but will permit 
that required for the annealing of built up shafts. 


J. A. Watts. 


The condition of brittleness is generally conced: 
has been oxidized. This brittleness may perhap: 
by annealing in a reducing atmosphere, namely, by : 
iron oxide to metallic iron, but what becomes of ¢! 
free by this reduction? If hydrogen has been use: 
tion of water is inevitable, which ultimately means }| 
pockets in the metal so treated. 


If oxygen is the main cause of brittleness in metal 
posits, then oxygen alone, when 
impart greater brittleness to iron when quenched 
deg. F. All data seems to lead to the conclusion that ; 
iron is brittle no mattter what treatment it has rec: 

The foregoing statement seems to indicate that som 
other than oxygen must be the cause of the brittleness | 
at and above 1,000 deg. F. Nitrogen seems to meet th 
quirement as this element passes into solid solution n 
deg. F. This simply means that the transformation 
nitrogen from the forms visible under the microscop: 
related solid solution robs the weld desposit of wi 
elongation it formerly possessed. Whether the fracture of 
containing nitrogen in solid solution is inter or trans crystalin 
has not as yet been investigated by the authors. 

It seems probable as Mr. Wheeler has stated that not al 
the nitrogen in a weld is visible, some being retained disso! 
in the iron. The majority of the nitrogen so dissolved, | h 
found, can be thrown out of solution by annealing, 
by very slow cooling. Or, in other words, metal arc welds 
to their varying rates of cooling may contain some of t 
nitrogen in solid solution and some in the visible forms (n 
and plates), thus imparting varying degrees of brittleness t 
deposited metal. 


associated with iron 


ar 


No transformation point as revealed by thermal analysis 1s 
apparent, as stated by Mr. Rawdon, but the effects of a trans- 
formation is readily detected by the mit¢roscope. It seems p1 
able that nitrogen in combination with iron acts similar 
to the Cooper tin compound in certain bronzes, for slow cooling 
of deposited metal from a certain temperature (950 to 1,000 deg 
F) allows all of the dissolved nitrogen or nitride of iron to b¢ 
thrown out of solid solution, ultimately assuming the 
like form. Mr. Rawdon suggests that, “Perhaps the explanatio! 
should be along the same lines as that used for the tempering 
of hardened steels.” This thought has already been considered 
by the authors, for specimens have been drawn at 
temperatures, subsequent to quenching and very interesting | 
ical and metallographic changes noted. 


Mr. Miller states that when the plates of nitrogen 
no needles are found in the immediate vicinity. This | 
as the plates under different conditions of. cooling 
into the needle-like forms. Weld metal often contai 
and needles but as stated by Mr. Miller, one form p 
over the other. The amount of nitrogen present and ¢! 
content may influence this difference of form 
from the standpoint of temperature. 

Finally the total lack of ductility of metal arc dep: 
quenched at or near 1,000 deg. F is to my mind 
pute for at least twenty-five specimens were quench 
this temperature and tested, all showing the same result 
mens were secured from deposits made with different 
and at different times. 


when 
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IF you buy acetylene you 
should become familiar with 
the COMMERCIAL plan. S 


Buying the Commercial way means 

that you buy gas only—we loan you IE, 
the cylinders. You USE what’s in- ‘ 
side the cylinders, and that’s all 

you pay for. You can get your 

money’s worth, too, for Commercial 

acetylene is uniformly pure—it makes 

sound welds. Commercial engineers 

and Commercial plants and ware- 

houses are at your service in every sec- 

tion of the country. 





of the following sizes and capacities: 


10" x 30" size - 125 cu. ft. capacity 
12" x 36" 66 - 225 66 66 
12" x 44" 66 - 275 66 66 rT 


Submit your acetylene requirements 
to our nearest office. 


IR 
V 
Acetylene supplied in portable cylinders I 
€ 
IE 


Commercial 
Acetylene Supply Co. 


Main Office: 80 Broadway, New York City 
542 S. Dearborn St., Chicago 


Atlanta, Ga. Aurora, IIl. Boston, Mass. 
East Deerfield, Mass.. Toronto, Ont. Bound Brook, N. J. 
Moberly, Mo. W. Berkeley, Cal. San Francisco, Calif. 
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Fig. 2—X225. Fig. 3—X1050. 
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Fig. 10—X1050. Fig. 11—X1050, Fig. 12—X1200. 
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J. H. Ramage. 


t of Mr. Miller’s discussion has to do with the 


The first 

‘ie ick of identity) of the needles. No attempt was 
Es 7 t uthors to prove that the needles are iron nitride, 
# it was simply stated that “it is now almost unanimously 
ered that needles are an indication of the presence of 
nae metal, probably in the form of iron nitride.” 
sf needles were called nitride throughout the paper simply 
¥ means identification, however, aside from this point, no 


presented to prove them other than nitride. The 


evidence W 
e« treatments would have removed them had they 


long annea 

4 strain lines or slip bands; they certainly do not resemble 
wining lines, for a’ comparison of the amount of carbon pres- 
nt (06%), the area of the pearlitic-like constituent and num- 
wf of lines, considered also with the structural changes pro- 
coo by the heat treatment eliminates even the consideration 
oi these areas as being martensite, carbide or pure pearlite. To 
wress the point, the lines have been found in pure iron nitro- 


nized by the decomposition of ammonia gas, as Mr. Miller 
. stated, which would eliminate any undiscovered effect due 
the excess of oxide commonly found in welds. 

Mr. Miller’s contention that the needles (nitrogen present in 
this state) do not render the iron brittle is supported by the 
authors in the following statement: “The needles appear to 
have no effect upon the ductility or strength of the ferrite, act- 
ing merely as a mechanical inclusion. Mr. S. W. Miller men- 
tions this in his paper on ‘The Path of Rupture in Steel Fusion 
Welds’’” The point which we desire to emphasize is that the 
constituents of these needles when in solid solution in the fer- 
rite do render the iron extremely brittle. This brittleness is 
also unlike the loss of ductility accompanying hardening due 

solution of iron carbide (as suggested by Mr. Rawdon), in 
that, the solid solution is no harder and may even be softer 
than the partially annealed or even long annealed form. The 
hardness figures in Table 1 of the paper would indicate simply 
a difference in hardness due to grain size of the iron. 

Remarks concerning condition of an ordinary weld as to the 
number of needles, predominance of pearlitic-like areas or 
variations in brittleness can have no quantitative bearing in this 
discussion since the amount of nitrogen present and the rate 
of cooling can differ sufficiently to account for quite wide dif- 
ferent parts of the same weld under normal working conditions. 
Very rapid quenching is necessary to retain all of the needle-like 
constituent in solid solution. On the other hand annealing for 
periods considerably longer than an ordinary weld is likely to get 
and at temperatures slightly below 900 deg. F. 
remove any considerably amount of the needle-like constituents 
from solution, and in the majority of welds made under ordinary 
working conditions will be in some stage of the transition from 
one form to the other. 

We do not dispute the embrittling effect of oxide, nor the 
fact that this oxide brittleness is evidenced at grain boundaries, 
which would be the logical place to look for rejected impuri- 
ties, but apparently the embrittling effect of the dissolved nitride 
is such as to reduce the ductility of the iron still further. 

To sum up the presence of this dissolved nitrogen compound 
in the iron or steel renders it extremely brittle making it} hot 
short when above 900 deg. F. (solution point), and cold short 
when this dissolved condition is retained either wholly or par- 
tially by various degrees of quenching. 

Mr. H. S. Rawdon’s discussion brings out several very inter- 
esting points, 

The micro-photographs upon which we based our conclusions 
as to the temperature of the nitride solution point were taken 
on quenched samples. These quenching experiments were con- 
ducted in two different ways. 


nas 


is necessary to 


In the first method all the specimens were placed in the fur-. 


nace and heated until the temperature of the highest quenching 
Point had been attained. The first spécimen was removed and 
quenched, then the furnace temperatuure was lowered to the 
Next quenching temperature, held for a time and the second 
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specimen removed and quenched, etc. By this method it was 
proved that the nitride remained in solution until a.temperature 
below 900 deg. F. had been reached. 

The second method was as follows: The temperature of the 
furnace was raised to the highest quenching temperature desired, 
the first specimen inserted and heated a specified time (five or 
fifteen minutes), then removed and quenched. The furnace 
temperature was then lowered 100 deg. F., another specimen was 
given the standard duration of heating and quenched, etc. The 
results of these quenching experiments proved that the needles 
went completely into solid solution in some temperature range 
below 950 deg. F. 

In all the tests conducted the change from the brittle state 
(no elongation) to the first indication ef ductility takes place 
in the samples quenched immediately below 900 deg. F. Micro- 
photograph, Fig. 7, shows the solid solution structure in a speci- 
men quenched at 950 deg. F., and Figs. 9, 9A and 9B show the 
first appearance of needles in specimens quenched at 850 deg. F. 
and 775 deg. F. 

Our results would indicate a lag in the temperature at which 
the needles come out of solution, of perhaps 50 deg. F. or so, 
behind that temperature at which they dissolved. 

I think the time element is the main factor in the apparent 
differences in Mr. Rawdon’s and the author’s micro-photographic 
results. Mr. Rawdon’s photographs were taken on annealed 
in the paper, namely, “the transition is not rapid, requiring quite 
a long period of time at or near this range (800 to 1,000 
samples, and on this point we can only emphasize the fact made 
deg. F.).” 

On the opposite page are reproduced Figures 1 to 12 from the 
paper, “Effect of Heat Treatment on Nitride in Metal Arc 
Welds.” They illustrate conditions as follows: 

1. Normal Amount of Oxygen and Nitrogen.—2. Showing Nitride 
Euctectic.—3. Showing Extra Large Nitride Needle. (2 and 3 Show 
Large Amount of Oxygen and Nitrogen Produced by Long Arc.)— 
4. Columnar Grain Structure Produced by Chilling.—5. After An- 
nealing. Showing Needles and Oxide Spots as in Fig. 6, but 
Pearlitic-Like Areas Have Disappeared:—6. As Deposited.—7. After 
Quenching. Showing Structure Similar to Pure Metal. Nitrides 
Have Disappeared but Oxide Spots Still Present.—8. Specimen in 
Fig. 7 Re-heated to 2000° F. and Cooled in Furnace. Needles Re- 
appear but Fewer in Number.—9. Quenched at 950° F. Showing 
Nitride Dissolved in Ferrite Causing Critical Point, Aiso Curly 
Grain Structure and Darkening Some Grains to a _ Brownish 
Shade.—10. Quenched at 850° F. Needles Begin to Form.— 


11. Pearlitic and Needle-like Form when Quenched at 775° F.— 
12. Pearlitic-like Form at Higher Magnification. 





PROGRAM OF ANNUAL MEETING 

Following is the program of the annual meeting of the 
American Welding Society, held April 27, 28, 29 and 30, 1921, 
at the Engineering Societies Building, New York: 

Wednesday, April 27, 1921 

10:00 A. M. Gas Welding Committee, S. W. Miller, chair- 
man: 

10:00 A. M. 
Lemp, chairman. 

2:00 P. M. Welding Wire Specification Committee, C. A. 
McCune, chairman. 

2:00 P. M. Welding Conference Committee, A. S. Kinsey, 


Resistance Welding Committee, Hermann 


chairman. 
Tuesday, April 28, 1921 
10:00 A. M. Board of Directors, American Welding So- 
ciety. 
10:00 A. M. Committee on Specifications for Steel to be 


Welded, W. J. Beck, chairman, 


2:00 P. M. Business Session of American Welding Society. 
Program 

1. President’s Report on Year’s Activities. 

2. Adoption of Proposed Revised By-Laws. 

3. Reports from (a) Finance Committee. 


(b) Membership Committee. 
(c) Meetings and Papers Committee. 
4. Reports from American Bureau of Welding and its 
Research Committees. 
5. Report of Tellers Committee on Election of Officers. 
6. Introduction of new president. 












Thursday, April 28, 1921 
8:00 P. M. Technical Session of American Welding So- 
ciety. 
Program 
1. “Applications of the Automatic Welding Machine,” P. O. 
Noble, to be accompanied with lantern slides. 
Welding With the Gas Flame,” R. A. 


2. “Production 
Malm. 

3. “Results of Recent Thermit Welding Research,” J. H. 

Deppeler, to be accompanied with lantern slides. This 

paper will deal with the standardization of thermit 

welding practice, the cost and method of elimination of 

defects in thermit welds, blow holes, shrinkage, cavities, 


etc. 
Friday, April 29, 1921 
10:00 A. M. Board of Directors, American Welding So- 
ciety (new). 
10:00 A. M. Electric Arc Welding Committee, H. M. 


Hobart, chairman. 
2:00 P. M. American Bureau of Welding. 


Program 
Progress report. 
Election of officers. 
Discussion of organization and policies. 
Plans for future activities. 
Saturday, April 30, 1921 

10:00 A. M. Committee on Welding of Storage Tanks, J. C. 
Lincoin, chairman. 

10:00 A. M. Committee on Training of Operators, William 
Spraragen, chairman. 

S. W. Miller, Rochester Welding Works, was elected presi- 
dent and C. A. McCune, Page Steel & Wire Co., vice-presi- 
The eight new directors elected to hold office for three 
years are: A. S. Kinsey, Stevens Institute of Technology; 
E. M. T. Ryder, Third Avenue Railway Co., New York; E. 
Wanamaker, Chicago, Rock Island & Pacific R. R.; J. C. 
Lincoln, Lincoln Electric Co.; W. T. Bonner, New York Ship- 
building Co.; H. R. Swartley, Davis Bournonville Co.; D. B. 
Rushmore, General Electric Co., and H. L. Nicholson, West- 
inghouse Air Brake Co. 


m wwe 


dent. 





ACTIVITIES OF CHICAGO SECTION 

At the regular monthly meeting of the American Welding 
Society, Chicago Section, April 29, R. G. Mason, foreman of 
welders, Santa Fe shops, read a paper on “The Reclamation 
of Freight Car Castings,” and R. E. Kinkead, engineer, A. F. 
Mitchell & Son, Chicago, gave a talk on “The History of 
Electric Arc Welding Apparatus.” 

The next monthly meeting will be held Friday, May 27, at 
7:30 P. M. in the rooms of the Western Society of Engineers, 
1735 Monadnock Building. The program will consist of a 
paper on the “Welding of Pressure Vessels,” by C. A. Hollup, 
and a motion picture, by the Page Steel & Wire Co., show- 
ing the development of Page Armco welding rods and elec- 
trodes from the ore to the finished product. 





A. S. M. E. WILL DISCUSS WELDING AND CUTTING 
TORCHES . 

The American Society of Mechanical Engineers, 29 W. 29th 
Street, New York City, have published a pamphlet entitled “An 
Investigation of Oxy-Acetylene Welding and Cutting Blow- 
pipes.” 

This investigation was conducted by the Bureau of Stand- 
ards, Washington, D. C., and a report was written by R. S. 
Johnson, of the Bureau of Standards. This report will be read 
at the Spring meeting of the American Society of Mechanical 
Engineers, Wednesday morning, May 25th at the Congress 
Hotel in Chicago. 

Members of the welding trade who are interested are in- 
vited to attend. 
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WELDING IN CUBA 





That the oxy-acetylene flame has carried i: 
modern practice in machinery repair to the i: 
of the Antilles is evidenced by the extensive sca], 
made welding and cutting outfits in the islands 
bean. The accompanying photograph shows 
repair in progress on the carriage of a 48-inc} 





A Cuban Welding Shop. 


industrial plant at Felton, Cuba. The big machine has | 
partially dismantled, the carriage remaining in place, w! 
it is in process of preheating preparatory to welding 
the oxy-acetylene blowpipe. The steel sheeting shown int 
picture was set up merely as a heat shield. The job was 
pleted in short order and was found to be in perfect alig 
ment and satisfactory in every way. 





STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCU 
LATION, ETC., REQUIRED BY THE ACT OF 

CONGRESS OF AUGUST 24, 1912, 

Of The Welding Engineer, published monthly at Chicago, II! 

April 1, 1921. 

State of Illinois, County of Cook—ss. 

Before me, a Notary Public in and for the State and count 
aforesaid, personally appeared L. B. Mackenzie, who, having beer 
duly sworn according to law, deposes and says that he he 
publisher of The Welding Engineer, and that the following is 
the best of his knowledge and belief, a true statement of the ow: 
ership, management, etc., of the aforesaid publication for the dat 
shown in the above caption, required by the* Act of August 24 
1912, embodied in section 443, Postal Laws and Regulations, printed 
on the reverse of this form, to wit: 

1. That the names and addresses of the publisher, editor 
aging editor, and business managers are: 

Name of— Post office address— 

Publisher—L. B. Mackenzie, Chicago, II. 

Editor—L. B. Mackenzie, Chicago, IIl. 

Managing Editor—L. B. Mackenzie, Chicago, IIl. 

Business Manager—L. B. Mackenzie, Chicago, Ill. 

2. That the owners are: (Give names and addresses of 
vidual owners, or, if a corporation, give its name and the 
and addresses of stockholders owning or holding 1 per 
more of the total amount of stock.) 

The Welding Engineer Publishing Co. 

L. B. Mackenzie, 7131 Chandon Ave., Chicago, III. 

M. J. Hungerford, 6107 Dorchester Ave., Chicago, Il. 

3. That the known bondholders, mortgagees, and other s* 
holders owning or holding 1 per cent or more of total amount 
bonds, mortgages, or other securities are: None. 

4. That the two paragraphs next above, giving the names of th 
owners, stockholders, and security holders, if any, contain not or 
the list of stockholders and security holders as they appear u 
the books of the company but also, in cases where the stockh« 
or security holder appears upon the books of the company 4s 
trustee or in any other fiduciary relation, the name of the perso! 
or corporation for whom such trustee is acting, is given; also that 
the said two paragraphs contain statements embracing af! 
full knowledge and belief as to the circumstances and conditions 
under which stockholders and security holders who do not 
upon the books of the company as trustees, hold stock and 
ities in a capacity other than that of a bona fide owner; and 
affiant has no reason to believe that any other person, associatio! 
or corporation has any interest direct or indirect im the said s' 
bonds, or other securities than as so stated by him. 

5. That the average number of copies of each issue of this 
lication sold or distributed, through the mails or otherwise, tc P4 
subscribers during the six months preceding the date shown 4bov' 
is —. (This information is required from daily — eo 

L. B. Macker 

Sworn to and subscribed before me this 29th day of Marc! 

(Seal.) Stella I. Lindquis 

(My commission expires Nov. 7, | 
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INVENTIONS 
INCORPORATED 


A Smith Torch Will Do This! 


HER is a stiff test of a welding torch. The Smith can 
be put through the “‘stunt’’"—and it comes “‘clean”’ 
every time. 
















OXYGEN TUBE 
ACETYLENE TUBE!) 
MIXING NOZZLE 

ACETYLENE PORTS 
GASES MIX HERE’ 


Cut-away view of Smith’s Welding Torch No. 4 


This Is The Test 


When welding on a hot job, have a pail 
of water at hand; when the tip gets hot, 
immerse it in the water. This will cool 
the tip and generally the Smith torch 
will burn under water without going out. 
If it should go out, bring the torch back 
to the welding work, the gases ignite and 


Smith’s PistoljGrip Cutt ng Torch No. 9 


burn with the proper flame without ad- 
justing needle valves. 


Heat a piece of metal to a molten state. 
Immerse the end of the tip into the molten 


Smith’s 


H Dut 
Welding sou mass—you will find it almost impossible 
No. 6 to put out the flame. If the molten metal 


obstructs the end of the tip and extin- 
guishes the flame, lift the torch—gases 
will ignite and burn with the correct 
flame. 


All welding torches will not stand this stiff test—only 
the best ones. The Smith torches come through clean be- 
cause their special mixing device always feeds a constant 
flame. 


MITH’ 


Our New Catalogue Is Out 
Have You Sent For Yours ? 


2617 4th St. S. E. 


Minneapolis, Minn. 
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EVER STAY METAL 
EVER STAY FLUX 


Distributors for Rego 
Welding and Cutting Ap- 


paratus. 1501 Jackson Street, 











ATTENTION, WELDERS 


Make big money repairing Scored Cylinders and Cracked Water Jackets by the EVER STAY PROCESS. 
instructions on making tools and applying EVER STAY METAL with an initial order of EVER STAY METAL AND FLUX Dlete 
oc dpesteuces aan $2.75 Per Pound 
er eee ne 1.00 Per Bottle 
no 660 Sho OC uuie ae 2.75 Per Pound 


EVER STAY SALES COMPANY 


OMAHA, NEBRASKA 








We GIVE 






This metal sold on a } 
antee, All orders ship; 
orders shipped less tha 
metal. 

Prices F. O. B. Omah 
wanted in every city 





Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 
Jobs Wanted—4 lines free. 
Other Ads—$1.00 per line, minimum 4 lines. 


Counted 8 words to line. Add 6 words for keyed address. 





Wanted—Salesmen, Demonstrators, Welders and others 
meeting the welding trade to solicit subscriptions to The 
Welding Engineer, or furnish names of possible readers. 
When you put your friend or customer in touch with this 
publication you do him a real favor—make it possible for him 
to learn more about autogenous welding, liberal proposition. 
Write me now. Yours for welding, Mackenzie. 





For Sale—1i200-300 lb. generator; 29 No. 2 tips; 2 No. 3 
tops; 28 No. 4 tips; 36 torches; 40 single gauges; 38 double 
gauges; 1 box brass plugs. Prices reasonable. Albany Weld- 
ing & Boiler Shop, 40 Madison Ave., Albany, N. Y. 





Position Wanted—By welder with nine years’ experience; 
all metals; all forms of welding; 29 years old; single; American 
born; prefers territory outside the United States. Address 72, 
care The Welding Engineer. 





Position Wanted—Welder with 4 years’ experience in 
acetylene and electric arc welding. G. T. Lowry, 2455 
Caithness Avenue, Denver, Colo. 





For Sale—Low-pressure Osweld acteylene generator; ca- 
pacity 100 pounds nut carbide, 100 cubic feet gas per hour; in 
excellent condition; four years old; price 540 f. o. b. our 
factory. Address Riverside Boiler Works, Inc., 491 Main 
Street, Cambridge, Mass. 





Position Wanted—By welder; experienced in arc and 
acetylene welding, repair work, tank work, steel barrel and 
boiler work; married; Chicago or vicinity preferred. Address 
73, care The Welding Engineer. 








English 
and 


French 
Patents 





on B 
Welding Rod 
Holders ‘ 


For Sale Cheap 


C. SORENSEN, 





18 East 16th Street 
Chicago, - Illinois 

















Position Wanted—By thoroughly experienced gas and 
tric welder; seeks broader opportunity; now earning $1. 
hour; is 31 years of age and married; knows both boiler 
repair work. Address 76, care The Welding Engine: 








Wanted—To make contracts for machine 
equipped to handle almost any kind of job; large or sn 


Address Tennessee Polytechnic Institute, Cookeville, T: 


shop 





Position Wanted—By oxy-acetylene welder; experienced 11 
sheet metal, general repair, die making, shipyard work, ste 
tanks; was foreman on last job eighteen months; 
closed. Address 77, care The Welding Engineer. 


pl int 





For Sale—Four 300-foot Prest-O-Lite tanks; 2 ox 
torches and gauges complete. Address Duplex Rim Devi 
Co., 6786 South Chicago Avenue, Chicago, III. 








Position Wanted—By experienced welder and mechanic; 
six years’ welding experience. Address 74, care The Welding 
Engineer. 





For Sale—Closing out jobbing stock of Sterling aluminum 
solder; bargain. 
Railway & Mill Supply Co. 
1412 South Michigan Avenue. 


Chicago, Ill. 





For Sale—Oxweld duplex acteylene generator of 500-pound 
capacity; also a 10-cylinder manifold for this generator; good 
condition; real bargain. Address 75, care The Welding En- 
gineer. 2t—May-June 


Available—Man; experienced in the construction of ‘c 
plete oxygen-hydrogen-acetylene generator plants; three years 
with a prominent manufacturer of electrolytic generators; wil 
accept position as salesman, plant manager or construct 
supervisor. Address 78, care The Welding Engineer 





Wanted—A first-class man who is familiar with all processes 


t 


of aluminum welding spouts, cast and drawn to tea ketties, 
tea and coffee pots and percolators. Address 79, care [he 
Welding Engineer. 





Position Wanted—M. S. A. S. graduate on welding; wil! 
start at low rate. Address Glenn Roberts, Route \‘ 
Marion, Mich. 





in fact anything made of aluminum. 


where satisfactory credit relations established. 


ORDER TODAY 


LIBERTY ALUMINUM SOLDER permanently repairs Crank Cases, Aluminum auto hoods, auto bodies, manifolds— 
Guaranteed to give satisfactory results. 
tensile strength. Price $2.00 the pound, 10 pounds or over $1.75, 


Laboratory test shows 12,000 pounds 
Shipment cash with order or C. O. D. except 


Jobbers Wanted in Every City 


LIBERTY WELDING & MFG. CO. 


4200-4208 Grand River Avenue “ Detroit, Mich. 
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BLOWPIPES 


BLOWPIPES for Radiator repairing. 
BLOWPIPES for light brazing. 
BLOWPIPES for heavy brazing. 
BLOWPIPES for heating work to be 


welded by the oxy-acetylene process. 


Let us know your requirements and we 
will give you the benefit of our many 
years’ experience in blowpipe work. 


Our catalog “BX” illustrates and de- 
scribes them all. Ask for it. 


BUFFALO DENTAL MANUFACTURING CO. 
BUFFALO, N. Y., U.S. A. 

























Manufacturers of 


SEAMLESS STEEL 
CYLINDERS 


For: 


Oxygen 
Hydrogen 
Blaugas 
Butane 


Interstate Commerce Com- 
mission Specifications 


RIGHT PRICES—PROMPT 
DELIVERIES—SUPERIOR 
SERVICE 


Wm. Wharton Jr. & Co., Inc. 


[Founded 1859] 


Gas Cylinder General Sales Offices 
30 Church St., New York City 
DISTRICT OFFICES: 


Boston Chicago Pittsburgh 
New York Philadelphia Cleveland 
Scranton San Francisco 




















SAFETY HIGH PRESSURE 
CYLINDER VALVE 


S 


A new principle in valve design 
developed for high pressure and 
proven in service. 


— 


Absolutely Tight 
Without Packing 


LARGE REDUCTION IN 
MAINTENANCE COSTS, 
as it prevents leakage of cylin- 
der contents in service or transit 
and prevents return of filled 
cylinders because valves cannot 
be opened. 


ee 
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- Body of very dense metal to se- 
cure strength and non-porosity. 


Fusible plug, approved by the 
Bureau of Explosives. 


=a\\\\ 


Minimum parts. Maximum 
sturdiness. 








THE SAFETY CAR HEATING AND LIGHTING CO. 





New York Chicago St. Louis Philadelphia 
Boston San Francisco Montreal Mexico City 
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rset . 
Finish Your Welds With a “WODACK” 
PORTABLE ELECTRIC GRINDER 
You will also find the “WODACK” Portable Electric Drill equally 

handy in your repair shop. 
Both tools are fitted with the “WODACK” universal motor and will operate on 
A. C. and D. C. current. Write for descriptive circular. 


Manufactured Wodack Electric Tool Corporation 


Office and Factory: 27 South Jefferson St., Chicago, U.S.A. 
on 


















REPAIR SCORED CYLINDERS, WATER JACKETS, ETC. WITH LIBERTY IRON METAL. We sell complet, 
for doing this work including initial supply of metal. Satisfaction guaranteed. Price $25.00 Complete, 
tions with every outfit. Write us for further information as to profits, etc. 


LIBERTY WELDING & MANUFACTURING CO. 
4200-4208 GRAND RIVER AVENUE DETROIT, MICHIGAN 


outht 
Full instruc 











USED THE WORLD OVER 


“U.S.” WELDERS MOULDING COMPOUND 


Practically every country in the world is now using this wonderful fire resisting compound. It does 
not blister, or work into the weld; takes the place of carbon blocks and rods; saves holes and ma- 
chined surfaces; makes casting of missing lugs and other parts very simple; and as a cushion for pre- 
heating work and in aligning work, shims are forgotten and 50 per cent of the welder’s time 
is saved by using this compound. 


HAS 100 DIFFERENT USES 


5 lb. Carton ““U. S.’° Welders’ Moulding Compound, with Instruction Manual........ $2.50 
(100 Ibs. and over—40c per lb.) 
Manufactured Exclusively by 
UNITED STATES WELDING COMPANY, INC.  ,,MINNEAPoUS, 








CURRENT WELDING LITERATURE 


NOTES ON SOLDERING AND SOLDERING FLUXES, by E. 
Andrews.—Preparing work for Soldering. Composition and Use of 
various solders, Corrosive and non-corrosive fluxes. How to make 
and use them.—American Machinist, May 12, 1921. 


ARMCO IN PICTURE AND FACT.—250 page book pul 
American Rolling Mill Co., Middletown, Ohio. Illustrates produ 
tion process of Armco Ingot Iron products. 80 pages of referet 
and computing tables 





The Chicago office of the Commercial Acetylene S 
FURTHER USES FOR THE TORCH, by David Baxter.—Use of 





. an - KAO 
torch for re-babbitting and punching holes—Acetylene Journal, Co. has moved to 542 South Dearborn Street. 
May. 
INDUSTRIAL APPLICATIONS OF HYDROGEN, by Harry L. Charles R. Pollard has resigned from the Trade R 


Barnitz.—The many and widely varying uses to which this gas is 
being put.—Scientific American, April, 1921. 

BULLETIN NO. 1.—Bulletin of American 
poration. Describes line of electric 
chines, 


Electric Fusion Cor- 
resistance spot welding ma- 


AN INVESTIGATION OF OXY-ACETYLENE WELDING AND 
CUTTING BLOWPIPES, by R. S. Johnston.—Results and conclu- 
sions from tests made by U. S. Bureau of Standards for the War 
Department.—Mechanical Engineering, May. 


SYSTEMS OF ELECTRIC ARC WELDING.—Descriptions and 
wiring diagrams of English welding sets.—Acetylene and Welding 
Journal, London, April. 


USES FOR WELDING AND CUTTING.—A list of a thousand 
and one uses for the oxy-acetylene torch.—Autogenous Welding, 
April. 


CUTTING METALS WITH THE OXY-ACETYLENE TORCH, by 
David Baxter.—A review of the principles of machine cutting and 
free-hand cutting.—American Blacksmith, April. 


THE TAYLOR ELECTRIC WELDER.—1921 catalog of the Tay- 
lor Welder Co., Warren, Ohio. Spot welding machines. 


Division of the Goodyear Tire & Rubber Co., Akron, O! 
to resume the office of the secretary to the Alexander Mil 
Co., Baltimore, Md. Mr. Pollard was 
Milburn company for ten years prior to joining the G 
company in 1919, and will take charge of the territor 
velopment for the Milburn company’s products. 


connected wit 





Wanted—Good oxy-ace‘ylene apparatus salesmen. M 
have had some practical experience in operating equipn 
Salary and commission basis in assigned territory. Add: 
81, care The Welding Engineer. 





Wanted—Capital to finance a new design of Welding 
Non-Flash-back features. Patent applied for, designed by 
Practical Welder of twelve years experience, would consid 
either selling outright or Royalty basis. Address 8 
Welding Engineer. 





ASK HYDREX 


HOW TO TAKE THE GUESS OUT OF GAS WELDING 


HYDREX ENGINEERING CORP, - 


BUFFALO, N. Y 











‘Y, 199} 
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= CESCO HELMET 
St a n d a r d Carbide Door hinged at arrow, all helmets are fitted with 


Essentialite Lenses 


for Every Purpose 


House Lighting Plants 
Welding—Brazing—Cutting 


SIZES 
De nano 3Vnx2 1Y4xy% 
STANDARD CARRION 2 x Vaxdty 


“Areca ise Miners Lamp Granulated 


Prices Right—Ask for 


Quotations 


“ang cand Prompt Attention and 
| Immediate Ship- 
ment on any size or- 
der whether single can 
or carload. Style “P’ 





The Farmers Standard Carbide Co., Inc. ‘ Bold by All the Leading Jobbers of Equipment 
Office and Factory Manufactured by 


HICAGO EYE SHIELD CO. 
Plattsburg, N. Y. " LA Tabane AVE., CHICAGO, ILL. 




















ae Welding Wire or Rod for Every Purpose 


Are you experiencing any difficulties in welding your products? If so, submit these problems to us. Let us 
prescribe the filler which will solve your difficulties. 

The largest stock of wires and rods in the country available for immediate shipment. Send for a free trial 
sample, or advise us the nature of your work, and we will send you, free of charge, the wire which will give 
the best results. 


Our SWEDOX family consists of the following well known brands: ee acetylene or electric welding of 
NONOX SWEDOX VANOX high carbon steels, building up rails, 
For general peareene welding. For acetylene or electric ‘welding of ete. 
LEKTROX SWEDOX Vanadium steels. BRONZOX 
For general electric welding. NICKOX For acetylene welding of Malleable 
CASTOX For acetylene or electric welding of Iron, Bronze and Brass. 
For acetylene welding of cast iron. nickel steels. MANGANOX 
CARBOX KROMOX For acetylene or electric welding of 
For acetylene or electric welding of For acetylene or electric welding of high manganese steels, frogs, switch 
steel castings. chrome nickel steel. points and crossings. 


CHICAGO, ILL. reuse (@rutitol DETROIT, MICH. 
127 N. Peoria St. Skeet Ee \Vute. (ompany Warren & Bellevue Ave. 











One of the Best and Most Economical Generators Manufactured 


Manufacturers of Distributors of Our Entire Line 


Welding and Cutting Apparatus 
Lead Burning and Carbon Burning Outfits . . eo 


Welding, Cutting, Sheet Metal Cincinnati, Ohio Nashville, Tenn. 
Lead Burning and Battery Torches Dayton, Ohio Knoxville, Tenn. 
Acetylene Torches Toledo, Ohio Memphis, Tenn. 


Regulators and Gauges Columbus, Ohio Birmingham, 
Cast Iron Rods, 24 in. long Cleveland, Ohio Chicago, Til. 
Tobin Bronze anode in Norway Atlanta, Ga. San Francisco, Calif. 
Manganese Bronze 8 Swede ° 
Ee Steel Indianapolis, Ind. Louisville, Ky 
Aluminum Solder Vanadium Preheaters 
Brazing Wire Nickel Drills and Grinders 
Brass Spelter Asbestos Pa 
Fluxes (all kinds) Asbestos Gloves 
Carbon Rods and Paste Hose, Plain and Arm 


Superior 


ored 
Instructions Book on Welding Welding Plates and “V” Blocks 


WRITE FOR MONTHLY PRICE SHEET AND CATALOG 
Agents wanted in unoccupied territory. 


4 Superior Oxy-Acetylene Machine Co., Hamilton, Ohio, U.S.A 














———————————_—_>=_=_=_—", 


] Our New England States Representative, Ohio Rubber Co., Cincinnati, Ohio 
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ALUMINUM SOLDER 


ALLWELD 


This is not intended to entirely replace 
aluminum welding, but a real aluminum 
solder is a most desirable asset in the weld- 
ing shops. All detrimental characteristics 
of so called Aluminum Solder are elimi- 
nated. Write for sample. 








ALLOY WELDING PRODUCTS CO. 
80 Church Street, N.Y. 





LET’S GO as this “Welding Foreman” who severed } adi 
tions with a World Wide Concern to go into busin ae 
own personal financing and initiative. i 


AND GO by choosing material best by test, the same as : 
Knowing success depended upon the reliability of ma sl ama 
technique, experience demanded he specify “MORE \ On. 
Acetylene Welding FLUXES. 7 


AND GO by making your services demand recogniti 
“Welding Foreman,”” whose purchases for the Past © years 
were: ~ 
1916, $270.09 1917, $403.30 1918, $558.88 1919, $487 s¢ 

1920, $506.40 = 


AND GO SPECIFY—“MOREY FLUX” on all orders, 
liability dependability and quality are the most valua 
to prosperity, as proven by a “Welding Foreman h a 
reputation. 


where re- 
ie assets 


MOREY FLUX & CHEMICAL Co. 
PARKESBURG, PENNSYLVANIA 


Established 1912 Incorpor 











SMOCHK HEROSENE TORCH 
= 








439 Mass Avenue 











ACETYLENE GENERATORS 
ELECTRIC WELDERS 


TORCHES 
REGULATORS 
GOGGLES 
TANK TRUCKS 
HOSE 
CAST IRON ROD 
STEEL ROD 
BRAZING SPELTER 
NICKEL ROD 
CAST IRON TOBIN BRONZE 
ALUMINUM ALUMINUM ROD 


WE REPAIR EQUIPMENT OF ANY MAKE 


The Buckeye Welding & Supply Co. 


1544-52 W. 6th St. Main 5476 Cleveland, 0. 


PREHEATERS 


FLUXES 
BRAZING 




















WELDING RODS 


High Silicon Cast Iron 


ALSO IN ALL OTHER METALS 


Special Prices to Jobbers 
Inquiries Solicited 


ATLAS FOUNDRY COMPANY 


Irvington, New Jersey 















MPERIAL cvttine EQUIPMENT 


OXY -ACETYLENE PROCESS 


a 
“ —_ j 







A new mixing principle, a regulator that accurately controls 
gases, the greatest working range ever covered by ONE torch 
—are exclusive IMPERIAL features. Write for catalog. 
Imperial Brass Mfg. Co., 517 S. Racine Ave., Chicago 


POVUAUELEUNLONUEVAL LINEN ut 
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AGUSIUOEOANAUNUUENOUUOOCGNOUACENASA AOU SUGNALUOTOUO DESOTO NNT 
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The Oxy-Thermalene Method of 
Welding, Cutting, Brazing, Etc. 


ACETYLENE OIL GAS PRODUCER 
the gas of greatest efficiency, economy 
and SAFETY. The only class of its kind 
Saves 25% on gas and oxygen. 

FIRST CLASS REFERENCES 

Special Welding MACHINES, guaran- 
teed no flash back cutting and welding 
torches, and supplies. 


The Thermalene Co, 


THE “ALTERNARC” 


Portable Cutting and Welding Machine 
“Carry It to the Work”’ 


THE ELECTRIC ARC CUTTING & WELDING CO. 
152-58 Jelliff Ave. Newark, N. J. 





Chicago Height’s. Ill. 
















High Silicon Cast Iron Welding Rods 


Cast Aluminum Rods. 
Grey Iron and Aluminum Castings of all descriptions. 
WHOLESALE ONLY. 
WRITE FOR QUANTITY PRICES. 


The Iron City Foundry Co. Hamilton, Ohio, U.S. A. 

















BOOKS ON WELDING 


Write for list of books on welding. 
If it’s in print we have it. 
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608 S. Dearborn St. CHICAGO, ILL 
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OXYGEN » ACETYLENE 
SERVICE 


| IS GOOD SERVICE 


No Shortage 
on the Big Jobs 


Large welding and cutting operations 
often necessitate emergency orders for 
Airco Oxygen and Airco Acetylene. 











You need not fear a shortage of supply 
when undertaking these large projects, 
because a nearby Airco Distributing 
Station is prepared to handle efficiently 
your rush orders for Airco Oxygen and 
Airco Acetylene. 


SELLA TL et otees 











“Airco Oxygen and Acetylene Service 
is Good Service” under all conditions. 


AIR REDUCTION 
SALES COMPANY 


Manufacturers of Airco Oxygen, Airco Acetylene, 
Airco Welding and Cutting Apparatus 
and Other Airco Products 


Home Office: 
342 MADISON AVE,. 
NEW YORK, N. Y. 





Airco Plants and District Offices: 


*Atlanta Johnstown, Pa. 
Bethleham, Pa. Madison, II. 


*Boston “Mi : 
“Buffalo Minneapolis 


*Chicago *New York 
*Cleveland "Okla. City 
Coatesville, Pa. : “Philadelphia 
Defiance, O. “Pittsburgh 
*Detroit "Richmond 
*Emeryville, Cal. *Seattle 
Gloucester, N. J. *St. Louis 
“ *Jersey City, N. J. Warren, O. 

Airco was used to a large : : . . ‘ 

extent in rebuilding this a Airco warehouse at intermediate points 

steamship which was im AIRCO vRODUGES i. | eee *Denotes city contains both Airco 

shortened to admit of OXY 4 — ' : Plant and District Office. Other 

passage from the Great , ACETYLENE § “ cities contain only plants. 

Lakes - <' important Pom ae Porgy AIR Address nearest District 

eastern dry dock. TYLENE GENMRATORS M = Office. 

Ei 8 EDIF ; ; . § 
ROGEN' * 





Send for Airco Booklet, ‘‘The Technical Engineer’s Judgment of the Oxy-Acetylene Process.’”’ 
Mention The Welding Engineer when writing. 








(TRADE MARK) 


WILSON “ lastic-Are SYSTEM 













PYROMETER 
of WELDING 


The automatic heat controlling panel of the Plastic-Arc system is to welding 
what the pyrometer is to the heat treatment of metals. It eliminates guess work. 
Without it metal can be deposited as with any ordinary welding outfit, but without guarantee 
against imperfect welds resulting from cold or burnt metals. 





When adjustment by the switches has once been made to provide for the proper current to suit the fusing point 
of the particular metal to be welded, this current is automatically maintained, insuring constant heat per uni it area 
in the weld. 


The interned German Ships were repaired by the Plastic-Arc System 


' CAST IRON 
28 X32 
LOCOMOTIVE 
CYLINDER 


WELDED BY 


-Plastic-Arc 
SYSTEM 


| WITHOUT 
orUbDs 4 


FOR CAST IRON WELD sarnour stuss 


SPECIFY 


~ | asti C- Ar Giana ean: N O. l 2 


(TRADE MARK) 







Furnished in 14-inch Lengths and Packed in 5 Pound Containers, Which Provide Full Protection 
and Eliminate Waste. 


WILSON WELDER & METALS COMPANY 


INCORPORATED 


BUILDING NO. 3, BUSH TERMINAL BROOKLYN, N. Y. 

















